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ABSTRACT OF APPLICATION GUIDE 72

Junctions 9 is the latest version of the internationally-recognised software application for predicting capacities,
queue lengths and delays (both queueing and geometric) at non-signalised roundabouts and priority intersections.
It can also be used to predict accident frequencies or indices for a particular layout from information about traffic
flow and site data. The product is used as a tool by intersection design engineers to help them to assess their
designs and is used primarily for modelling peak periods.

This User Guide describes in detail the features this new version of the program has to offer.
Other topics in the guide include a description of the theory and research incorporated into the product, how the

model should be specified and guidance on how to measure and enter data. Also described is the output and how
it should be interpreted.
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1 Introduction

1.1 About Junctions 9

Junctions 9 is a software package for predicting capacities, queues and delays at roundabouts, major/minor
priority intersections and signalised intersections. It can also predict accident rates and geometric delays for
certain intersection types.

All of these predictions can be used in testing design options both for new intersections and modifications to
existing ones. Another possible use is for examining the changes in queues and delays at existing intersections
when the level or balance of traffic demand changes, perhaps due to changes in routeing patterns following
improvements in the highway network. The program is also able to predict the daily variability of queues. The
program is normally used to model peak periods, but any period (up to 24 hours) can be investigated.

Junctions 9 consists of three modules, which are licensed separately:

Priority
Intersection

Module . ’
Roundabouts [PICADY 9] Signalised

Module Intersection

Module
ARCADY 9
[ ] [OSCADY 9]

The Roundabouts Module [ARCADY 9] is based on previous versions of ARCADY (Assessment of Roundabout
Capacity and Delay).

The Priority Intersections Module [PICADY 9] is based on the related program, PICADY (Priority Intersection
Capacity and Delay).

The Signalised Intersections Module [OSCADY 9] is based on the related program, OSCADY (Optimised Signal
Capacity and Delay). This module is available in Junctions 9.5 onwards.

Junctions 9 therefore brings together the traffic models from previous versions of ARCADY, PICADY and OSCADY
into a single user interface. If all modules are licensed, then you can seamlessly switch intersection type at any
time. For a summary of the junction types that can be modelled, please see Junction types in Junctions 9.

The original versions of ARCADY, PICADY and OSCADY originated in the 1980s.

Please note that ARCADY, PICADY and OSCADY are intended as aids in the design of junctions and are not intended
to cover all aspects of design.
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1.2 Summary of changes in Junctions 9

If you are using Junctions 9 for the first time, having previously used PICADY 5 or ARCADY 6, then you will find that
Junctions 9 offers many benefits, such as:

Flexible User Interface

Multiple scenarios analysed at the same time
Interactive Junction Diagram

Choice of units

Performance Analysis

More traffic demand options

Customisable data grids

Convert reports to PDF format

Set up various junction types using the same user
interface, and save in the same file format
Change junction type at any time without losing
data

Junctions 9 introduces many new features, including:

Revised model for Mini-roundabouts
HCM TWSC and AWSC intersections (HCM
Intersections)

Lane Simulation Mode for T-junctions

Lane Simulation for linked roundabouts and T-
junctions

Lane Simulation for pedestrian crossings

Measuring roundabout geometries using the
junction diagram

Stick diagram mode

Junction diagram: text is clearer

Editing Traffic Flow using the junction diagram

Audit Trail
Calculating TEMPRO Growth Factors
Reading Demand Set flow data from Excel

File comparison tool

Glossary screen

Work with multiple files

Linked roundabouts

Puffin crossings

Entry and exit restrictions (for roundabouts)
Linking to Autodesk” Vehicle Tracking.

Lane Simulation mode allows you to investigate
the relative performance of alternative lane
configurations.

HCM roundabouts

Edit O-D data for more than one junction at a time
The same O-D data can be used by more than one
junction

Faster report generation and inclusion of graphs
All results colour coded to show whether they are
up to date

Multiple Data Editors can be used at the same time
A new padlock state allows freezing of the
contents of data editing screens (Padlock system)
Analysis/Demand sets can be renumbered

More control over which data fields differ between
Analysis/Demand sets

Results for all Analysis/Demand sets stored in the
file

Analysis/Demand sets within a file can be
compared (see Comparing files and data sets)
Various Ul improvements

Junctions 9.5 adds the following:

e Inclusion of OSCADY model for isolated signalised junctions
e lane Simulation: Circulating lanes at roundabouts
e Lane Simulation: individual signalised lanes

Please browse through this User Guide to read about these and many more features.
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1.3 About this manual

If you are new to the program, we recommend that you firstly read Basic Theory and Research.

Users looking for a quick overview of the user interface may prefer to skip straight to How to use Junctions 9.

1.4 Drive-on-the-left and drive-on-the-right

This product can model both drive-on-the-left and drive-on-the-right situations. The program can be switched
from drive-on-the-left (e.g. UK) to drive-on-the-right (e.g. mainland Europe and North America) at any time by
setting the Driving Side data field in the Junction Network data section of the Data Outline.

The default driving side for new files can be set in the File>Preferences screen.

Throughout Junctions 9 and also in some parts of this User Guide, the terms nearside and offside are used in place
of left and right wherever possible.

If you wish to change the driving side of an existing file and ALSO mirror the appearance of the junction diagram,
use the Tools>Mirror File (Swap Driving Side) option.

REFER TO YOUR PRODUCT LICENCE AGREEMENT FOR DETAILS OF THE TERMS AND CONDITIONS OF USE OF THIS
PRODUCT. ANY UK/INTERNATIONAL RESTRICTIONS OF USE WILL STILL APPLY. YOU MUST STILL BE LICENCED TO
USE THIS PRODUCT IN THE COUNTRY IN WHICH IT IS BEING USED.

ARCADY, PICADY and OSCADY are predominantly empirical models based on UK data. For use outside of the UK
the appropriateness of the model should be checked by the user.

1.5 Terminology and country-specific options

Terminology in Junctions 9 is largely based on UK standards, but certain phrases can be set to appear using US
terminology. This preference is set via File>Preferences>US Terminology. ‘PCU’ will then appear as ‘PCE’, and so
on. If there are other potential terminology changes that you think would benefit certain users, please contact TRL
and these will be considered for inclusion in future versions.

Units for many data items can be set via the Data>Units screen.

This User Guide primarily uses UK terminology. The term junction is synonymous with intersection.

1.6 Backward compatibility with previous versions

A file saved from any version of Junctions 9 can generally be loaded into older versions of Junctions 9. Please note
that when you load a file into a different version of Junctions 9, you may be shown an information screen, which
can usually be ignored. (The screen will show, for reference, a list of data items that have been automatically
added or removed in order to match the relevant version’s file format.)

Junctions 9 User Guide (Issue E)
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Junctions 9 can load ARCADY 7 files and Junctions 8 files; a similar screen to that mentioned above may be shown.

Junctions 9 cannot export to Junctions 8 or ARCADY 7 but import options may be available in the latest
maintenance versions of those products; please check with TRL for details.

You can save files in ARCADY 6 (.vai) or PICADY 5 (.vpi) format from the File>Export menu. In this case, only the
currently selected junction will be exported, which must be either a Roundabout or a Priority Intersection as
appropriate.

ARCADY 5/6 files and PICADY 5 files can be imported by dragging them into the program.

For more details about importing/exporting to/from ARCADY 6 or PICADY 5, see Appendix A — Importing from and
exporting to from ARCADY 5/6.

1.7 HelpImprove TRANSYT

We would very much appreciate it if you could help us improve our products. The easiest way to do that is for you
to agree to let us collect anonymous statistics relating to the use of the product. For example we can use the stats
to work out which features are the most heavily used, and hence we can then target improvements in these
features. Please note that we do not collect client-based data from within the data files you create or open.

To change this option, go to Main Menu > Help > “Help Improve TRANSYT” and select “Yes” or “No” and press
<OK>. At any time you can re-open this screen to opt in or opt out.

Junctions 9 User Guide (Issue E)
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2 Installing the Software

2.1 Hardware/software requirements

Junctions 9 will run on any modern PC running Windows, and as such there are no specific hardware or software
requirements. As may be expected, the program will run more smoothly on a PC with a fast processor and plenty
of memory.

2.2 Installing/uninstalling the software

To install the software, browse the product download file for SETUP.EXE, and run this file. This will launch the
product installer. If you have been supplied with the product as a zip file, extract all the zipped files to a temporary
folder, and then run SETUP.EXE from this temporary folder.

During installation, all necessary files are copied to the specified folder and an entry added to the Windows Start
menu. To uninstall the software, please use the Windows Add/Remove Programs system, which is available from
the Windows Control Panel, or use the Uninstall option under the program’s Start menu entry.

2.3 Registering the software

initially run in demo mode and in order to use the full product you must register it

‘Wamlng with TRL. If you have obtained an evaluation version of the software, it will run in

4 Junctions 9 is a copy-protected software product. Having installed Junctions 9 it will
L 1

unrestricted mode for a certain number of days, and then revert to demo mode. You
must then purchase an unlock key to unlock the full version of the software.

Junctions 9 contains three ‘modules’: a Roundabout Module [ARCADY], a Priority Intersection Module [PICADY]
and a Signalised Intersection Module [OSCADY]. Each module must be licensed separately. You must register at

least one module in order to use the program.

For details of how to register and unlock your software, as well as how to transfer/update licences, please refer to
the “SOFTWARE REGISTRATION” or similarly named document that is provided with your download.

If you have not registered the software, a ‘Manage Licences’ screen will be shown each time you start the
software. You can also show this screen at any time from within the program by clicking Help>Manage Licences.

The current security status of the program is also shown in the splash screen, which is available from within the
program by selecting Help>About.

If you have any questions or need assistance, please contact software@trl.co.uk.

Junctions 9 User Guide (Issue E)
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3 Basic Theory and Research

3.1 About this chapter

This chapter describes the basic theory and research incorporated in Junctions 9. In particular, it outlines the
theory of junction capacity and the use of time-dependent queuing theory, which are fundamental to the
product. It isintended as an overview covering the detail required by traffic engineers to assist them in getting the
best out of the product.

Those with no traffic engineering experience should not really be tackling junction design and assessment without
at least some training and/or the assistance of others with some traffic engineering experience.

3.2 Junction types in Junctions 9

The table below shows the main junction types that can be modelled in Junctions 9.

Category Junction Type Distinguishing features
Standard roundabout Any roundabout that is not either of the two other roundabout
types
Roundabouts
L Small roundabout (central island diameter<4m) with traversable
[ARCADY Mini-roundabout . . .
painted central circle/dome central island.
model]
Roundabout with diameter>130m or that connects with a dual
Large/grade-separated roundabout .
carriageway/motorway
T-junction 3-arm minor/major junction
Crossroads 4-arm minor/major junction
Priority ] o ] ] ] ]
Intersections . . 4-arm mlnor/méjorjunctlon where trafflc travel!lng stralght.
Offside-Nearside Stagger * ahead from a minor road makes an offside turn into the major
[PICADY . . .
road and then a nearside turn into the second minor road
model]
4-arm minor/major junction where traffic travelling straight
Nearside-Offside Stagger * ahead from a minor road makes a nearside turn into the major
road and then an offside turn into the second minor road
Signalised
Intersections
Signalised Typically a 3 or 4-arm junction where all arms are signalised.
[OSCADY g ypically J g
model]
Roundabout Roundabouts as described in HCM
HCM** . . . .
TWSC Two Way Stop Control intersections as described in HCM
AWSC All Way Stop Control intersections as described in HCM
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* The naming of staggers uses the terms Nearside/Offside so that the stream structure is identical regardless of driving side.
Alternative names, as used in PICADY, are shown below, according to the driving side:

Junction Type Abbreviation Drive-on-the-left Drive-on-the-right
Offside-Nearside Stagger OS-NS Stagger Right-Left Stagger Left-Right Stagger
Nearside-Offside Stagger NS-OS Stagger Left-Right Stagger Right-Left Stagger

** Please note that HCM Intersections are modelled using an entirely different model. Unless otherwise stated, it
should be assumed that everything in this User Guide refers to the ARCADY/PICADY/OSCADY models only.

3.2.1 Lane Simulation

Junctions 9 includes the ability to model some junction types using a simulation technique. This complements, and
in some cases replaces, the ‘core’ ARCADY/PICADY/OSCADY models. This mode (Lane Simulation) is fully
described in Lane Simulation Mode. Unless otherwise stated, everything else in this User Guide refers to the core
models.

The table below summarises the main differences between Lane Simulation and the core models:

Core models Lane Simulation

Underlying principle Uses analytical methods Uses simulation
Speed Fast Slower
. ) . Result lightly due to stochasti
Repeatability Results identical every time esufis vary slghtly cue o stachastic

nature of simulation

Based on longstanding

D
Source ARCADY/PICADY/OSCADY models eveloped more recently
Flexibility Certain combinations of options not Generally more flexible
allowed
Can model blocking back, lane Only in limited cases Yes

choice and linked junctions?

Junctions 9 User Guide (Issue E)



Basic Theory and Research Page 13

3.2.2 More about junction types

By default when starting a new file a setup screen will be shown. (See Quick start.) The choices made in this
screen combine as follows, colour coded by whether the ARCADY/PICADY/OSCADY licences are needed:

Junction Type

. Control Lane . Licences
selected in New . . Resulting file .
. type Simulation? required
File screen
No ARCADY roundabout using the ARCADY empirical model ARCADY
Priority ARCADY roundabout in Lane Simulation mode. Useful for
modelling unequal lane usage and various other scenarios
Y
Roundabout es such as circulating lanes. Give-way capacities based on the S
ARCADY empirical model.
No N/A
Signals Yes ARCADY roundabout in Lane Simulation mode, as above. ARCADY,
You can then signalise individual lanes. OSCADY
No PICADY junction using the PICADY empirical model PICADY
Priority PICADY junction in Lane Simulation mode; useful for
Yes modelling certain scenarios. Give-way capacities based on PICADY
the PICADY empirical model.
T-junction OSCADY junction (all arms signalised) using the OSCADY
Crossroads No analyt|calallmodf-:l. Inlltlal JuncFlon type is used gnly to set OSCADY
Stagger arm positions; junction type in the program will appear as
“Signalised”.
Signals Signalised junction in Lane Simulation mode; all lanes
initially signalised but can be turned on/off individually as
Yes required. Initial junction type is used only to set arm OSCADY
positions; junction type in the program will appear as
“Signalised”.

The junction type can be changed at any time by changing Data Outline>Junction Network>Junction>Junction Type.
Use this to select any junction type not listed above, such as large roundabouts or HCM Intersections.

If the junction type is set inside the program to T-junction/crossroads/stagger, this implies a specific junction
shape and use of the PICADY model. If the junction type is set to signalised, this does not imply any specific
junction shape but means that the junction will use neither the ARCADY nor PICADY core models and will instead
use the OSCADY core model (unless in Lane Simulation mode).

Lane simulation mode can be toggled at any time by changing Data Outline>Analysis Set>Use Lane Simulation.
However, depending on the junction type, the data requirements may differ between the core model and Lane
Simulation mode.

The OSCADY module must be licensed to use any type of signals. This includes use of the OSCADY core model
(Junction Type = Signalised; Lane Simulation = No), or for ANY junction type in Lane Simulation where one or more
lanes are signalised.
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3.3 Principles of the program

For Roundabouts, the program uses empirical formulae to calculate the capacity of each entry arm as a function of
the geometry of the entry and the circulating flow crossing in front of the entry. The operation of the roundabout
as a whole is calculated on the basis that the entries to the roundabouts are linked by the common circulating
carriageway. This is the ARCADY model.

For Priority Intersections, the program uses empirical formulae based on traffic flows and the geometry of the
junction to calculate the capacity of each of several non-priority traffic streams (i.e. streams that must give-way to
priority traffic). These formulae depend on geometries such as the lane width available to the non-priority stream,
the visibility to waiting drivers, the width of the major road and so on. This is the PICADY model.

For Signalised Intersections, the program uses the OSCADY model to calculate the capacity of traffic streams
based on their saturation flows and various other properties combined with details of the signal timings at the
junction. The signal timings can optionally be optimised by the program.

For all junction types, queues and delays are calculated using time-dependent queuing theory. This method treats
the whole range of demand and capacity and takes proper account of the statistical nature of traffic and of the
variations with time of demand and capacity.

3.4 Junction design in general

ARCADY, PICADY and OSCADY are to be used as an aid in achieving good design, and it must be stressed that
factors additional to those required for input to the program will need to be taken into account in junction design,
for safety and convenience of operation. Factors to be considered include:

i) Entry width and deflection criteria.

ii) Crossfall and drainage.

iii) Space requirements for heavy flows of heavy vehicles.

iv) Standards of visibility (e.g. minimum required visibility distances for new junctions).

v) The design of ghost and solid islands, and central reserve openings at dual-carriageway sites.
vi) Provision of deceleration/acceleration lanes.

Other important factors include:

vii) Road User specific requirements (e.g. Pedestrians and Cyclists)
viii) Junction type

ix) Lighting provision.

X) The use of signs, markings and road furniture.

xi) Surface characteristics

xii) Circulatory carriageway design/speeds

xiii) Segregated left-turning lanes

xiv) Aesthetic considerations (e.g. landscaping).

You should consult your relevant national standards authority or other relevant guidelines. The use of Junctions,
ARCADY, PICADY or OSCADY does not in itself imply an acceptable intersection design.
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Note also that ARCADY, PICADY and OSCADY are concerned only with the operational performance of individual
junctions. For the overall appraisal of wider based road schemes, an economic evaluation will be required.

Please also see Accuracy and reliability.

Junctions 9 User Guide (Issue E)
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3.5 Capacity relationships

3.5.1  Roundabout arm capacities (ARCADY)

A fundamental feature of the ARCADY model is the equation relating the entry capacity to circulation flow for
roundabouts. For standard roundabouts, this is formulated in LR942 (Kimber, 1980) as:

Qe = Fi- fiQc
where: Qe = entry capacity
Q¢ = circulating flow

Fi and f; (the intercept and slope respectively) are constants determined by the geometric

characteristics of the roundabout.

For standard roundabouts, the geometric features which have the most effect on the values of F; and f; are listed

as follows:
\Y approach road half-width (metres)
E entry width measured along the normal to the nearside kerbline (metres).
I average effective length over which the flare is developed (metres).
R the entry radius measured as the minimum radius of curvature of the nearside kerbline at entry
(metres).
D inscribed circle diameter (metres).

@ (phi) the entry angle in degrees (geometric proxy for the conflict angle between entering and
circulating streams).

It must be emphasised that the ARCADY model for standard roundabouts has been calibrated only over the range
of junction geometries included in the LR942 study. It follows, therefore, that there is an increasing risk of
unreliable results, due to extrapolation, as junction designs or individual geometric parameters extend beyond this
range. Of the geometric parameters determining entry capacity, all but the flare length (I') have limits built into
the program. Although the research data included flare lengths up to 27 metres, it is suggested that values
extending beyond 30 metres can still be used, but should be treated with increasing caution.

For mini-roundabouts, research identified three main geometric features which affect the intercept and slope:

K entry corner kerb line distance (metres) - distinguishes entries that are further than usual from
the next arm clockwise.

e effective entry width (metres).
Gso approach gradient over 50 metres (metres).
Mini-roundabout analysis would also suffer the risk of unreliable results if junction designs or individual geometric

parameters are extended beyond the range to which the model is calibrated. Therefore suitable limits are built
into the program to help prevent this happening.
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3.5.2 Interaction between arms at roundabouts
Another basic feature of ARCADY is the way in which flows from individual arms of a roundabout are linked. This
applies equally to standard roundabouts and mini-roundabouts. The circulating flow across any entry, Q is

derived from the entry flows and turning proportions from previous arms. As an example, Figure 3-1 shows the
components of circulating flow across arm A of a 4-arm roundabout. In this case:

Qc (circulating flow) = p, x (entry flow from arm C) +
(Ppg * Ppc) X (entry flow from arm D).

Where Pcs = the proportion of traffic from arm C going to arm B, etc.

The circulating flows across other arms are derived similarly. During an ARCADY run, an iterative process is used to
calculate the final entry, circulating and exit flows at each arm.

Arm D

|

—> Poa

Arm A

PCB PDB

Arm B

Figure 3-1 Components of the circulating flow Q. at arm A of a four-arm roundabout
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3.5.3  Priority Intersection stream capacities (PICADY)
A fundamental feature of the Priority Intersection model (PICADY) is the set of relationships for stream capacities.

A stream is defined as one or more traffic movements that are considered together for the purpose of calculating
capacities, queues and delays. Streams do not necessarily relate to physical lanes at a road, although in many
cases they will do. The number and type of streams depends on the junction type and various other junction
features, and is automatically assigned by the program. See Priority Intersection streams for details of the naming
convention for streams.

Figure 3-2 shows the six streams at a T-junction (a 3-arm major/minor junction) for drive-on-the-left countries. The
two straight-through major road streams (C-A and A-C) and the left-turning stream off the major road (A-B) have
uninterrupted priority, and are assumed to suffer no delay due to the presence of the other streams. These are
referred to as priority streams. The two minor road streams (B-C and B-A) must, however, give way to other
(controlling) streams and hence incur delay, as does the major road right-turning stream C-B. These streams are
non-priority streams.

Only non-priority streams have capacities, queues and delays defined.

The situation at 4-arm junctions is more complex, but the same principle of priority and non-priority streams is the
same. See Figure 3-4 to Figure 3-9.

The capacity of these non-priority streams (i.e. the maximum flow to the stream’s destination when there is steady
queuing for the stream in question) is determined by formulae involving:

e the magnitude of the flows in the controlling streams

e various geometric characteristics, such as lane and road widths and visibilities

The diagrams below show the basic streams at each junction type. (These streams may be modified depending on
other junction features.)
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Figure 3-3 Basic traffic streams at a T-junction (drive-on-the-right)
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Figure 3-4 Basic traffic streams at a crossroads (drive-on-the-left)
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Figure 3-5 Basic traffic streams at a crossroads (drive-on-the-right)
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Figure 3-6 Basic traffic streams at an Offside-Nearside stagger (drive-on-the-left; ‘right-left stagger’)
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Figure 3-7 Basic traffic streams at an Offside-Nearside stagger (drive-on-the-right; ‘left-right stagger’)
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Figure 3-8 Basic traffic streams at a Nearside-Offside stagger (drive-on-the-left; ‘left-right stagger’)
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Figure 3-9 Basic traffic streams at a Nearside-Offside stagger (drive-on-the-right; ‘right-left stagger’)
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3.5.4  Signalised Intersection capacities (OSCADY)

For signalised intersections, the capacity of a stream depends on factors such as the saturation flow(s) of the
stream and the proportion of green signal available to traffic on the stream. Please see OSCADY junctions.

3.6 Time-dependent queuing theory

Another essential feature of Junctions 9 is time-dependent queuing theory which, because of the time-varying
nature of traffic flow, is used to calculate queue-lengths and delays. This theory deals with the random nature of
traffic arrivals and is necessary to predict queue lengths when traffic demand lies approximately in the region of
80%-110% of the entry’s capacity. In this region, queues and delays are unlikely to be predicted accurately if more
simplistic models were to be used.

3.7 Entry width caution

3.7.1 Roundabouts

The ARCADY model assumes that the relationship between the width of a roundabout entry and its capacity is
continuous - i.e. it is not dependent on the number of lanes; it has been demonstrated that entry width is the best
predictor of capacity. However, the method assumes that all of the entry width will be used as long as there is a
queue. There are cases where that assumption does not hold. Some of these are:

e  Where there is entry starvation, due to a little-used, dedicated left-turn or right-turn lane.

e Where the roundabout exits are the limiting factor in determining capacity. ARCADY assumes that all of
the entry width is usable to good effect - this would not be the case when exits impose a capacity
restriction. The onus is on the roundabout designer to ensure that exits have adequate capacity.
Junctions 9 contains an optional exit restriction model, and this will model increased queue and delay on
an entry due to restricted exists.

e  Entry starvation due to uneven turning proportions and lane markings. One typical case is a 3-arm
roundabout where, say, 90% of approach flow on one arm turns right. If the exit is only one lane, then
vehicles will tend to queue in only one lane to avoid exit merging problems. ARCADY results will be overly
optimistic in such a case. Junctions 9 contains a Lane Simulation Mode, which can be used to examine
such cases and also as an alternative way of modelling exit restrictions.

It should be borne in mind that there are other less obvious reasons why drivers may not use all of the available
entry width, and a suitable adjustment to the input value of roundabout geometry must be made in such cases.

It should also be remembered that ARCADY assumes there is never queueing inside the roundabout itself; all
queues form behind each give-way line.

The results of extensive research into capacities at mini-roundabouts showed no evidence to support the separate
modelling of different movements at multi-lane entries. However, at any roundabout type, the Lane Simulation
Mode can be used to investigate the relative performance of alternative lane configurations.
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3.7.2  Priority Intersections

The Priority Intersection model (PICADY) assumes that all of the entry area upstream of a minor arm's give-way
line can be used, as long as there is a queue. The most common case where such an assumption is not true is
where the exits are the limiting factor in determining capacity. Again, the model assumes that all of the entry area
(specifically the entry-width) is usable to good effect - this would not be the case when exits impose a capacity
restriction. The onus is on the junction designer to ensure that every exit is able to discharge traffic at the rate at
which traffic is able to reach it, or at least to make due adjustment to the model if this is not possible.

It should be borne in mind that there are other less obvious reasons why drivers may not use all of the available
entry-area, and a suitable adjustment to the geometric data values must be made in such cases.

As with roundabouts, in Junctions 9 you can optionally use Lane Simulation Mode to study the effects of exit
restrictions.

3.8 Arm/stream labelling and conventions

3.8.1 Roundabouts

For roundabouts, there is no particular requirement to use an arm numbering convention; the user may set up any
arm ordering and the program will automatically allow for this. However, many users will continue to find the
convention as used in all previous versions of ARCADY a convenient one.

The usual labelling procedure for a roundabout is shown Figure 3-1. In drive-on-the-left mode arms are labelled
clockwise A, B and C, where arm A is usually the first arm clockwise from 12 o’clock (but not at 12 o’clock). For

drive-on-the-right mode the arms are labelled in a counter-clockwise direction starting with the first arm anti-
clockwise from 12 o’clock.

3.8.2  Priority Intersection arms

The labelling of arms at Priority Intersections is automatic in Junctions 9. (You can, however, enter your own
name for each arm, which will supplement the automatically assigned arm IDs.)

For a 3-arm junction, in drive-on-the-left mode, arms are labelled clockwise A, B and C, where Arm B is always the
minor road. For drive-on-the-right mode the arms are labelled in a counter-clockwise direction, again with Arm B
as the minor road.

For a 4-arm junction, the same convention is used, with Arms B and D being the minor arms.

See Figure 3-2 onwards for illustrations of Priority Intersection arm labelling.

3.8.3  Priority Intersection streams

Streams are automatically labelled according to the arms the traffic is coming from and going to. For example:
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Stream A-B contains traffic coming from arm A and going to arm B.

Stream B-AC contains traffic coming from arm B and going to arm A and to arm C. (This represents the case
where the minor road has only one lane for traffic turning both left and right).

The various basic streams are shown for each junction type in Figure 3-2 onwards.

The actual streams used by the model are initially determined by the junction type but are further modified due to
features such as:

e asingle lane minor road
e a pedestrian crossing on an arm
e the blocking of through traffic by major road traffic making an offside turn into a minor arm

The relevant streams are always listed in the PICADY Streams section of the Data Outline, and can be visualised in
the Junction Diagram Screen.

NOTE: If using Lane Simulation Mode, streams are not used and are replaced with lanes.

At a Nearside-Offside staggered junction, many turning movements pass through two streams. Some, such as
vehicles travelling from Arm B to Arm D, experience delays in two separate queues, namely, B-CD whilst queueing
on the minor road, and then AB-D whilst queueing in the centre of the junction. Here, AB-D refers to the total
traffic from both Arms A and B which travels to Arm D. The full set of streams at such a junction is shown in Figure
3-8 and also below in the form of a screenshot from the Junction Diagram Screen. (Drive-on-the-left example;
solid lines represent priority movements; dotted lines show non-priority movements where traffic must give way
to priority traffic.)
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3.8.4  Signalised Intersections

For convenience, Signalised Intersections initially have their arms labelled as for Priority Intersections (i.e. A, B, C,
D, with Arm A on the east and the others following clockwise). You can however override this labelling.

If using the OSCADY core model, each signalised arm contains one or more Traffic Streams, which each contain one
or more lanes. These are initially numbered automatically but these IDs can be overridden at any time. Please see
Traffic Streams and Lanes.

3.9 Priority Intersection model features

As well as the general aspects of the model described in the preceding sections, there are some further basic
considerations for Priority Intersections.

(For a complete list of other modelling features, see Additional Modelling Theory and Features)

3.9.1 Blocking of major road traffic by offside-turners

Traffic on the major road making a right-turn (drive-on-the-left) or left-turn (drive-on-the-right) into the minor
road represents a non-priority movement, and therefore such traffic may need to wait in the middle of the
junction before turning. Such waiting vehicles may block other traffic that would otherwise have travelled straight
on unimpeded. Whether or not this blocking happens depends on the layout of the junction and the mix of
vehicles.

The queue which contains the offside-turning vehicles, plus other traffic which has been blocked, is considered as a
single stream, with an associated capacity, queue and delay.

At some junctions there is limited road space in which offside-turning vehicles can store and not block traffic (i.e.
‘partial blocking’) as a result of the road widening at the junction or by the provision of a dedicated offside-turn
bay. le., the offside-turning vehicles may sometimes block other traffic. In these situations the amount of
available ‘non-blocking’ space is used by the model to calculate the probability of traffic entering the junction
being blocked and hence work out the queue length associated with the mix of traffic.

Please see Appendix B - Measurement of geometric parameters affecting capacity for more details.

NOTE: if using Lane Simulation Mode, similar concepts apply but the model and results operate in terms of lanes
rather than streams.

3.9.2  RFCs at Priority Intersections

For Priority Intersections, a ‘satisfactory’ RFC depends on the speeds encountered at the junction. The capacity
formulae used in PICADY were mainly developed from studies at UK major/minor junctions on public roads. Most
of these junctions had major roads with speed limits of 50 mph or less. At high-speed major roads, a lower RFC
(e.g. 0.75) is recommended instead. Please see your relevant design guidelines, such as UK TA 23/81.
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3.9.3 Interpreting results for Priority Intersections

Please see Results for Priority Intersections.
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4 How touse Junctions 9

41 Quick start

NOTE: the following is only a very brief overview. See General User Interface operation for a general description of
the user interface. For details of further program functionality please browse through the rest of this User Guide.

NOTE: Certain inputs, results and screens are hidden unless the program is set to use Advanced Mode. This
option is set when you run the program for the first time, and can subsequently be changed via File Preferences,
or, for the current file, via the Data menu.

There is no fixed route through Junctions 9. In general, data can be entered in any order and changed at any time,
with screens updating automatically.

The below is one suggested way to build a new file. Please note that this is only a suggestion, and with experience,
you will find your own preferences and may well find yourself building files in a completely different order.

If in doubt, the Task List always shows any current problems with the file. It shows a list of errors and warnings
similar to the screenshot below, which should give you an idea of what needs to be done. Double clicking on a row
in the Task List will often take you to an appropriate screen.

Tasklist - 1 errors, 2 warnings =]
|! Errors (1) | ||:|Warr1ings (2) | ||:|Ir1f0 Meszages (0) |

Severity  Area Item Problem

ID
T JemorJceonety Jam1-st.. Fore gt s ey and sponch it ot ier. |

l:‘ 2 Warning Geometric... Arm 1-G... Geometric delay: Angles between arms expected to sum to 360 degrees.

D 3 Warning Geometric... Arm 1-G... Geometric delay: Distances through junction should be non-zera.

When the program first starts, or you click File>New, a basic setup screen will be shown. The options chosen here
are used to create a basic skeleton file.

Set up new file @

Junction type: Number of arms:

_ @3 0405
@ Roundabout

) Miniroundabout

Control type
® T-unction @ Priority () Signals
") Crossroads [] Use Lane Simulation mode
() Left-right stagger
) Right-eft stagger Number of demand sets:
@ Justone
") Other [ custom () Two, to cover AM and PM peaks

{(§) This screen shows the most common options onhy. =
\!) More options are availzhle after starting the file. lg QK ] lx Cancel l

[7] Don't show this sween again

Junctions 9 User Guide (Issue E)



How to use Junctions 9 Page 29

You will then see the main Junctions 9 user interface.

oo il T -— )

File Edit Datz Run Tools Windows Help Regression

pEB|pRER |08 (EZE-8 H,2-18.8.22

New Opan Save | Copy Pome | Pimt Proview Eduor Gid | Erors A Tral Windows

v |AL-

| & .‘@ @ ﬁ‘
Run Model " | Repae | Help Glsmery

I~
O e segment G500 005~

B Unable to delete

Unable to add ‘

 [newrile]
© Results not up to date. (no junction selected) _:El

Use the Data Outline (see Data Outline and Structure) and the toolbar icons to access each data area. If you make a

mistake at any point, use the Undo/Redo buttons.

Roughly speaking, the icons on the main vertical toolbar are ordered from top to bottom in the order that they

tend to be accessed when building a new file.

A suggested order for basic use of the program is as follows.

1.  Fill'in the file title and description etc in the File Description section of the Data Outline

10.

11.

12.

If necessary, set up Analysis Sets and Demand Sets (or return to these later)

Set the driving side and some other important options in Junction Network.

If necessary, set the junction type in Junction.

Expand the Arms section of the Data Outline and add or delete arms to give the required number

Show the Junction Diagram (at any point) and move the arms into the required positions. The Junction Diagram is not
necessary to model junctions but is a useful reminder of the junction layout and offers some powerful tools to show

results overlaid on the diagram.

Use either the Data Editor or a Data Grid to edit the properties of each arm. As a minimum, you should enter the arm
name and geometric parameters.

If necessary, add pedestrian crossings to each arm, and set up any required advanced features.
Use the Origin-Destination screen and/or Demand screen to set up and enter traffic demand flows
Use the Vehicle Mix screen to set up the percentage of heavy vehicles and other options

Save and run the file (see Running Files )

Check the overall performance as shown in the Summary Results screen
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13. Check the performance of individual arms and time segments by selecting the relevant sections in the Data Outline
(Data Grids are useful here)

14. Generate a report summarising all inputs and outputs

15. Investigate the performance of the junction further by using the Analyser Screen

4.2 Working with multiple junctions

To select the type of the current junction (e.g. roundabout, T-junction etc), firstly press the Junction (or
Intersection) button on the main vertical toolbar. This will take you to the Junction section of the Data Outline,
from where you can use the Data Editor to set the Junction Type.

v Data Outline Data Editor = |
Junction [Mew File] .
&) File Description >, Junction
[ Anshysis Set Definitions ._‘J

[ Damand Sst Definitions

\) Growth Factors er) 1

- . [=- Junction Network
Intersection e = :
S Junction 1 tame snetd
Accident Prediction Junction Type Standard Roundabout W
: [ Arms
[ Options Arm order Mini-roundzbout
Copy Fl Large Roundzbout
Junction Delay (s) T-Junction
Crossroads
= Add a copy of Junction 1 Junction LOS Right-l=ft Stagger
Left-Right Stagger
= Choose the junctio n
= HCM Roundzbout
Guide for definition 4o Twsc
HCM AWSC

Default: Standard Roundabout
Defaults

Junctions 9 allows multiple junctions to be handled within the same file. There are two main purposes to this:

1. Modelling of Linked junctions

2. Storing various junction designs within the same file. Although Analysis Sets (see Working with Analysis
Sets, Demand Sets and Time Segments) can be used to store different geometric parameters, they do not
allow major changes such as differing numbers of arms, or different junction types. Storing more than
one junction design within the same file allows you to get around this limitation.

When multiple junctions are stored in the same file, they appear as separate junctions in the Data Outline and in
the Junction Diagram. Until you set up links between the junctions and turn them into a junction network, they
are assumed to be independent entities.

By default, a new file contains a single junction and this is located inside the Junction Network part of the Data
Outline and referred to as Junction 1. To add more junctions, select Junction 1 and then use the Add button in the
Data Outline. As with any other item added in this way, either a new junction with default parameters or else a
copy of the current junction can be used, depending on how you use the Add button — see Data Outline Screen for
details. Junctions can also be added and deleted using the Junction Diagram.
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Many screens, such as the Demand and Vehicle Mix screen, show data for the currently selected junction only. To
show data for other junctions, click on any item within the junction in the Data Outline or via the Junction Diagram,
or use the drop-down menu of the Junction button on the main vertical toolbar.

Most of these screens include a padlock in one corner. If clicked, the screen will become locked to the junction
that was active when you clicked the padlock. You can show multiple instances of each screen, each locked to a
different junction and in this way view the data for each junction at the same time.

Some other screens such as Data Grids, and tables in reports, show data for ALL arms in the junction network.
Each row in the grid specifies the junction and the arm. You can restrict Data Grids to showing only data for the
current junction by using the Filter menu in the Data Grid.

TIP: To combine junctions from several files into a single file, use the File>Merge Junction option.

TIP: Sometimes you may want to split junction out into separate files. This can be achieved by using File>Copy into New File,
which will duplicate the entire file, and then deleting the appropriate junction (s) from each file until only the desired junction is
left. (Of course many users will prefer to simply work with separate files in the first place.)

4.3 Working with data grids

Important data such as geometric parameters and time segment results can be viewed for one arm at a time using
the Data Editor. The data can also be viewed using Data Grids, which show data for all arms together. You can use
as many data grids at any one time as you like, and can position these around the screen to allow, for example,
viewing of input and output data at the same time.

There are User Preferences which allow you to choose whether to show data grids automatically when clicking on
certain buttons on the main toolbars. For example, when clicking the main Results button, you can choose
whether this should show the Data Editor (for one arm at a time) or a data grid (for all arms).
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5 General User Interface operation

5.1 General

The Junctions 9 user interface contains many screens, many of which can be displayed at the same time. Double
clicking any screen’s title bar will toggle whether the screen is inside or outside the main application window.

Altering a value on one screen will if necessary update relevant values on other screens. The undo/redo buttons
allow any change made to the file to be undone at any time.

If the file contains no errors, it can be run at any time and the results automatically updated.

At any time there is one active item, such as an Arm or a Junction. The current item is highlighted in the Data
Outline and other screens. If the Data Editor or a Data Grid is visible, then the properties for the current item will
be displayed and should be editable. The Data Outline is used to add/delete items.

Double clicking or right-clicking on an item will generally show the item's properties, or bring up an appropriate
screen.

Note that Junctions 9 does not save a separate output file; instead, all results are saved within the input file.
Results are automatically re-run whenever a report is generated or you display summary results. If you wish to
‘lock’ a set of results for future reference, you should treat the entire file as being locked and should save it
separately from any work-in-progress files.

5.2 Getting help

t_!,.l To access this User Guide, use the Help menu, or, press the Help button on the main toolbar.

- Press this button on the main toolbar to show the Glossary Screen. This screen shows extra help for
d::l many individual data fields. This window can be left open and will show help, where appropriate, for the
current data item at all times. Simply click on any item in the Data Editor or elsewhere, and the Glossary

Screen will update.

Click the Lock option on the Glossary to lock the screen to the currently displayed topic. Click the option again to
unlock the screen and return to the normal mode of updating whenever a different data item is clicked.

To print the contents of the Glossary screen, or to access other options, right-click on the screen.
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Glossary (=]

R - Entry radius

This is the minimum radius of curvature of the nearside
kerb at entry

Units: m
Distance; Range: 3 m - 939 m; Default: 2m
Input/output: Input

This data itern can be entered separately for sach Analysis Set.

The entry radius is measured as the minimum radius of curvature of
the nearside kerbline at entry — see Figure 16-1. For some designs
the arc of minimum radius may extend into the following exit, but
this is not important provided that a half or more of the arc length is
within the entry region.

m

When the radius of the kerbline is continuously changing (i.e. itis a
transitionzl curve) TRL recommend measuring the entry radius a=
follows:

i. De-lineate a length of kerbline which extends from
2 point 25 metres upstream of the give-way line to
10 metres downstream of the give-way line
(measured along the curved path of the nearside
kerbline]. | 4

2. Within the length of kerbline defined above, choose
2 20 metre length with the maximum average
curvature (i.e. this 20 metre length has 2 greater
average curvature than any other 20 metre length
you could have chosen]. This process will have to
be done by eye and is therefore somewhat
subjective. (If the length of kerbline in (1.) is less
than 20 metres long, then use whatever length is
available for defining (2.]).

3. Measure the average radius of the 20-metre length
defined in (2.). This measurement becomes "r".

5.3 Accessibility

Many of the colours used in Junctions 9 can be customised in the Colours section of the User Preferences screen.

The font size used in both the Data Outline and the Data Editor can be changed by setting
File>Preferences>Window Font Scheme.

1

Use Metafiles True -
= 4. Junction /Network diagram

safe Mode False
& 5. Colours

Results Calour [] 230, 255, 230

Status Error Colour I Red

Status Good Colour I Green

Status Info Colour |:| LightGray |

Status Warning Colour [ Gold |
B 6. Summary Results Screen 3

Run all scenarios False b

Show Max Delay True o

Allow Window Minimise & Maximise
Tick if you would like to be able to minimise the windows within the program. {(Requires windows to be

reopened)

Open temporary folder Diagnostics §

Open application log folder @ ’9 x
Defaults 0K Cancel

Reset suppressed messages
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5.4 Advanced Mode

In Junctions 9 there are two modes available:
Basic Mode: in this mode, only the most common data items and options are shown. This is recommended if
you are new to ARCADY/PICADY or, alternatively, if you wish to streamline the data entry process to only the
most important items.

Advanced Mode: in this mode, all items and options are shown.

The mode applies to the file itself. When the file is subsequently loaded, Junctions 9 will switch into Basic or
Advanced mode as appropriate.

The DEFAULT setting for new files is chosen when you first run the program, and can be set via
File>Preferences>Use Advanced Mode by default.

To change a Basic Mode file to Advanced Mode, click Data>Use Advanced Mode.

File Edit | Data | Run  Toels Windows Help

3 .j H Uze Advanced Mode

Mew Open Sav

Units...

i@ Al - Reoundabout Calibration...

order to prevent these values being changed while in Advanced Mode and subsequently

‘Waming hidden in Basic Mode, which clearly would be dangerous, Junctions prevents Advanced

ﬂ Some input items that are hidden when in Basic Mode are still used by the program. In

Mode files from being set back to Basic Mode.

l.e., once a file is in Advanced Mode it will always remain so.

The table below is not exhaustive but illustrates some of the items that are available only in Advanced Mode. (v')
means that the item is available but some aspects of that item are hidden.
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Basic Mode Advanced Mode
Junction Diagram (v) v
Analysis Sets (V) v
Demand Sets (v) v
Geometries v v
Pedestrian Crossings v v
Turning Counts (V) v
Traffic Flows (v) v
Vehicle Mix (v) v
Junction Results (v) v
Lane Simulation v
Geometric Delay v
Accident Prediction v
Analyser Screen v v
Calibration v
Bypasses v
Exit Restrictions v
Queue Options v

5.5 Managing files

Junctions 9 saves data as files with an .j9 extension.

Output can be saved permanently in the form of Reports, which are generated by the Report Generator. Reports
are produced in the form of HTML documents for viewing within the viewer built into Junctions 9 and can also be
converted to Word and PDF documents.

Several files can be opened at once. The names of any open files are shown in buttons in the blue bar at the
bottom of the screen. To switch between files, click on the appropriate button.

[ [New File] * ] [ C:\Import of sample5.arc? * ] [ C:\Import of sample2.arcy *

& Ready

5.5.1 Duplicating a file
When a file is open, you can create a duplicate copy of the file that you can then make adjustments to and
compare to the original. To do this, use the File>Copy into New File option. A new file will be created, containing a

copy of all data. The new file is not saved to disk until you use File>Save As.

It is also possible to compare multiple files; see Comparing files and data sets.
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5.5.2  Saving files without results

Occasionally you may find that the size of the saved file is very large. This can be due to large amounts of results
data being present in the file. For example, for certain Lane Simulation files, a full set of results data will be stored
for each movement, for each lane, for each arm at each junction, for each time segment, and so on. In such cases
you may wish to save the file via File>Export>Save without results. This will strip out some results data before
saving the file, leading to a smaller file size. You will of course need to re-run the file to generate new results when
you subsequently load the file.
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Z || G @& E & Od.8 2 = ./Q ® @ &
Mew Opsn Ssve | Copy Pasie | P Pre Outline  Editor  Grid Errors  Auwdit Trail Windows Back Forwards Pre = Run Model Report | Help Glossary

From left to right, the buttons on the horizontal toolbar are:

Icon User guide reference
New File

Open File Managing files

Save File

Copy to Clipboard

Copying data to the clipboard

Paste
Print e
- - Printing
Print Preview
Undo
Undo/Redo
Redo

Show Data Outline

Data Outline Screen

Show Data Editor

Data Editor Screen

Show a new Data Grid Data Grids

Show Task List Task List

Audit Trail Audit Trail

Window Manager Window Manager

Back

Forwards

Sync Changing the Active Data Item
Previous

Next

Run File Running Files

Generate Report

Generating Reports

Show User Guide

Show Glossary Screen

Getting help
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5.6.2 Vertical toolbar

From top to bottom, the buttons on the vertical toolbar are as follows. Please note that some items are only
visible if the file is currently in Advanced Mode, and others are only visible if the current junction type or mode
allows. Some buttons are not shown here but are described in the appropriate part of this User Guide (e.g.
screens for editing signals data.)

Launching a screen from the vertical toolbar will generally launch a new copy of that screen. In other cases,
buttons do not launch a new screen but simply jump to predefined points in the Data Outline.

lcon
i Show a new Junction Diagram Screen
Dhzgram
v Jump to the Junction section of the Data Outline, or select a different junction using the
o | drop-down menu
HCM Show the HCM Intersections screen (visible if current junction is a HCM Roundabout)
010
4 Jump to the Geometry section of the Data Outline, or show a specialised screen,
Geoer, | | depending on the type of the current junction
[£] Jump to the Pedestrian Crossing section of the Data Outline
Crossings
. Show the Origin-Destination screen; see Origin-Destination (0O-D)
-0
H Show the Demand screen; see Demand Screen
Dermnang
b Show the Vehicle Mix screen
Vieh M
1t Show the Lane Simulation Mode screen
Lahes
Ee) Show the Geometric Delay screen; see Geometric Delay and Journey Times
Geo Delay
- | Jump to the Safety Options section of the Data Outline; see Accident prediction
Satery
Jump to the Time Segment Results section of the Data Outline (or the whole period
e results, by using the drop-down menu)
) : Show/hide the Summary Results Screen
=g
s Show/hide the Analyser Screen
Azt ser
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5.7 Running Files

A file is run (i.e. the traffic analysis model is run using the current data file and results generated) whenever you do
any of the following:

e Click the Run Model button on the main toolbar, or press F5.

e Generate a report.

5.8 Undo/Redo

)

The Undo and Redo buttons on the main toolbar allow you to step back through recent changes, and then re-do
these changes if necessary.

Use the drop-down menus on the Undo/Redo buttons to show a list of recent changes and jump straight to a
particular change.

For more complex, intentional changes (when you wish to compare one version of a junction to another), consider
using the File>Copy Into New File option (Duplicating a file).

5.9 Changing the Active Data Item

The Active Data Item is the data item that is currently selected and highlighted in the Data Outline (and other
screens) and will have its data fields displayed in the Data Editor. The Active Data Item may be, for example, Arm
2. It may also be a specific type of data such as Arm 2: Standard Geometry, or a general item such as Analysis
Options.

There in several ways to set the Active Data Item:

e Click on the item in Main Data Entry Sections

e Click on a row header in a Data Grid (see Data Grids)
o  Click or double-click on the item in the Junction Diagram

e  (Click or double-click on the item in any other appropriate screen, where applicable

In addition, you can use the following toolbar buttons:

Use the Back/Forwards buttons on the main toolbar.
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o

These remember a history of 'visited' data items in a similar way to a web browser. The Back button will set the
Active Data Item to its previous item, and similarly for the Forwards button. These are very useful when the data
item you were looking at changed because you clicked on a different item elsewhere and you then wish to quickly
go back to the original item.

Use the Next/Previous buttons on the main toolbar.

T v

These move the Active Data Item to the next/previous data item that is of the same type as the current data item.
E.g., when on Arm 1: Pedestrian Crossings, the Next button will move to Arm 2: Pedestrian Crossings, and so on.
This allows you to quickly move between all items of the same type without having to find them in the Data
Outline. Note: the use of Data Grids is generally a more convenient way of viewing the data of several items at
once.

The Sync button on the main toolbar will, if relevant, set the Active Data Item to be the item associated with the
currently selected field in Data Grids or certain other screens. This is similar to clicking on a row/column header in
a Data Grid but also works with other screens.

I
G
Cying
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510 Padlock system

Some screens automatically update themselves so that they always show data for the Active Data Item, where
appropriate.

If you want to prevent such screens from automatically updating, you can lock them to the item that they are
currently displaying. Do this by clicking on the padlock icon shown in the top-left corner of the screen to toggle
between locked and unlocked modes.

Some screens (in particular, the Data Editor and Data Grid) have a special padlock that cycles through four modes
as you click on it:

%, Roundabout Geometry

L (arm 1)

1. Normal mode: the screen updates as usual whenever you click on an item in the Data Outline (or Junction
Diagram or any other appropriate screen). Sometimes this may be inconvenient, in which case use one of the
modes below.

7)., Roundabout Geometry
(Arm 1)

2. Lock to type of item mode. The screen stays fixed to the current type of item (for example Arm Geometry), but
will update to show e.g. Geometry for Arm 1, Arm 2, Arm 3, etc, as you select different arms. You don’t need to
click on Geometry for each arm in the Data Outline: clicking on any part of an arm, or the arm itself in the Junction
Diagram, is sufficient.

With Data Grids, this mode locks the rows in the grid to the currently selected type of row and/or filter, but does
not prevent the rows themselves from updating. For example, if you show a data grid of arm geometries and then
use this locking mode, then the data grid will only ever show arm geometries, whatever you click on in the Data
Editor.

7). Roundabout Geometry

_EH (Aarm 1)

3. Lock to specific items mode. The screen stays fixed to the current item, no matter where you click in the Data
Outline. E.g. it shows Arm Geometry data for Arm 1, and will not show data for Arm 2 or Arm 3 until you unlock it.

With Data Grids, this mode locks the specific rows in the grid.

7). Roundabout Geometry

E (Arm 1)

4. Lock entire screen. In this mode all the data on the screen freezes and becomes read-only and will stay fixed
even if you change the file. In this way you can compare data in several screens without having to worry about the
data changing when you re-run the file.
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Some screens such as the O-D, Veh Mix and Demand screens have a small padlock which will lock the screen so
that it always shows data for the junction that was active when you clicked the padlock. In the example below,

two Origin-Destination screens are shown at the same time, each locked to a different junction, so that data for
both junctions can be edited together.

B
QOrigin-Destination Data - Whole Period - [Locked To Junction 1] x|
Demand (PCU/hr) |Cak:ulat'|m|s | 0pt'||:ms|

0— 8

From | To Arm 1 Arm 2 Arm 3 Total
Arm 1 0.000 100,000 0.000 100,000
Arm 2 200,000 0.000 0.000 200,000
Arm 3 S00.0DD 0,000 0,000 500,000

Total 700,000 100,000 0,000

QOrigin-Destination Data - Whole Period - [Locked To Junction 2] B
Demand (PCU/hr) | Calculations | 0pt'|m|5|

0— 8

From \ To Arm 1 Arm 2 Arm 3 Arm 4 Total
Arm 1 0.000 0.000 0.000 0.000 0.000
Arm 2 0.000 0.000 0.000 0.000 0.000
Arm 3 0,000 0,000 0.000 0.000 0.000
Arm 4 0.000 0,000 0,000 0,000 0,000

Tetal 0.000 0.000 0.000

Clicking this padlock a second time will freeze the screen: it will become read-only and will stay the same even if
you change the file. For example you can view data for one Demand Set, freeze the screen, then show a second
instance of the screen and select a different Demand Set; in this way you can view data for several Demand Sets at

the same time. It is also useful for leaving a frozen version of the screen visible before you start making changes to
the data in another instance of the screen.

Origin-Destination Data - [SCREEN LOCKED]

Demand (PCU/hr) | Calculations | 0pﬁnn5| Widths: [ ]
From \ To Arm A Arm B Arm C Total
Arm A (1] 300 400 ]
Arm B 150 i} 175
Arm C 75 200 275
Total 225 500

Clicking the padlock again will revert to the usual system, which is that the screen will follow the active junction. It
will immediately update to show the current data for the junction.
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511 Types of Data

e Editable items are shown with a normal white background

e Some normally editable items may be disabled and are shown with a grey background. There are several
reasons why items may be disabled:

o It may be directly inapplicable (e.g. pedestrian data for an arm that doesn’t have a pedestrian
crossing)

o It may be inapplicable because of data entered elsewhere (e.g. some data for accident prediction
is taken automatically from capacity screens)

o It may be inapplicable because of the current program mode or options set elsewhere

o It may be a data item that is shown for information only and is always calculated by the program
(i.e. never editable)

e Ifadataitemisaresult, i.e., an output from the traffic model, it is shown with a light green background
once the traffic model has been run. Before you run the model, or if you subsequently make a change to
the file, these items are shown with a red background to indicate that they are potentially inconsistent
with the input data.

Data Qutline B | Data Editor Bl
[Mew Fil]
[ File Description f::' Arm Results
. Anzhysis Set Definitions ..J (Arm 1 - Arm Results (08:00-08:15))
. Demand Set Definitions
[ Junction Network Total Demand (PCU/hr) 1038.96
& :i'éiig;tlp rediction Junction Arrivals (PCU) 759,74
= Arms Entry Flow (PCU/hr) £49.75
[ Arm 1 Exit Flow (PCUJhr) 457.67

= Capacity
- Roundabout Geometry Circulating Flow (PCU/hr) 2337

- Bypass

. Pedestrian Crossing

. Exit Restriction

clcleleleleleleleleleyele)

Ca i PCU/h 656,43
- Queue Dptions pacity ( /hr)
. Calibration Saturation Capacity (PCU/hr) 82241
... Whole Period Results Rs L
B Arm 2 Start Queue (PCU) 0.00
[t Arm 3
) Options End Queue (PCU)
Delay (s)
LOS B

Total scheduled traffic demand during this
= time-segment (taking into account all scaling
effects). Total = junction + bypass demand.

Default: 0 PCU/r

@
Default Values

e Use the Options>Analysis Options section of the Data Outline to control the thresholds above which RFCs,
queues and delays are shown in red.
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5.11.1 Units

You can set a variety of units for both inputs and outputs and switch between them at any time (with certain
restrictions). Select units from the Data>Units screen.

Note that all unit options are saved as part of the file (as opposed to user preferences).

See also: Units for data input; Units for data output.

5.11.2 Item IDs

Many items, such as junctions and arms, are assigned a short ID (e.g. Arm “1”, Stream “B-C”, etc.)

Optionally, you can also enter a longer name and description for most items.

By default, items are referred to by their IDs (e.g. “Arm 1”, “Arm B” etc). Optionally, the Ul can display items using
their full names instead. To turn on this mode, use the Data Outline to browse to Data Outline>Options>Sorting

and Display and tick the Show arm and junction names option.

Generally, when adding a new item, the program will automatically assign the ID as the next available number, but
you can subsequently change it using the Data Editor.

When you change an item’s ID (via the Data Editor) any other data that references the original ID will be
automatically updated.

Note that all sorting and display options are saved as part of the file (as opposed to user preferences).

5.11.3 Sorting and grouping

Many screens show lists of arms, streams, etc, as do generated reports and as does the Data Outline itself. You
can control the sorting and grouping of these lists via the Options>Sorting and Display section of the Data Outline.

Note that the Data Grid screen also lets you sort by any column simply by clicking on the column header.

Note that all sorting options are saved as part of the file (as opposed to user preferences).

5.11.4 Abbreviated terms

Once familiar with the meaning of data items, you can choose to show them in abbreviated form by switching on
File>Preferences>General>Use abbreviated terms.
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512 Copying, pasting and printing

5.12.1 Copying data to the clipboard

The Copy button on the main toolbar will, where appropriate, copy data from the currently active screen (the
screen last clicked on) to the Windows clipboard. The data can then be pasted into a word processor, spreadsheet
etc. Some screens also have their own Copy buttons for specific purposes, or you can right-click in individual
windows/screens.

The format of the data depends on the screen but columns and rows are generally separated by tabs and new
lines. In some cases, the Paste Special option in the word processor/spreadsheet can be used to select between

options of pasting text or a picture.

In many cases you can also use the CTRL+C shortcut, or, right-click and choose Copy, but note that in some
situations this will copy only the current line of text rather than the entire table.

It is also possible to copy data for all Demand Sets in one operation — see Copying and Pasting all Demand Sets.

5.12.2 Pasting data from the clipboard

The Paste button on the main toolbar will, in many cases, copy data from the clipboard into the currently selected
screen. This relies on the data being in the expected format for the screen; the easiest way to determine the
format is to press the Copy button on the same screen and paste the contents into a spreadsheet or similar.
Altering the data in the spreadsheet and then copying exactly the same area and pasting back into Junctions 9
should then successfully replace the data in Junctions 9 with the edited data.

It is also possible to paste data for all Demand Sets in one operation — see Copying and Pasting all Demand Sets

5.12.3 Printing

The Print and Print Preview buttons on the main toolbar will, where appropriate, print or show a print preview
screen for the currently active screen (the screen last clicked on). This applies to the Junction Diagram, the Report
Viewer, and also various other screens.

Use File>Page Setup to control the paper size and orientation.
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5.13 Managing Windows

There is a standard Windows menu on the main toolbar which will show a list of all currently open windows and
allow selection from this list. It also contains a Close All option which will close all open windows.

You can also store custom window layouts. This allows you to save the layout of all the windows as they currently
appear, and quickly select the same layout next time you use the  program.
Click Window Layouts>Store Current Window Layout... to assign a name to the current window layout (i.e. the
position and size of all windows as they currently appear). The layout will then appear in the menu whenever you
use Junctions 9. Layouts are saved as part of your personal preferences, not in the data file.

Layouts take account of the contents of datagrids, in terms of which data fields are shown in the grid and their
order. However the actual content will obviously depend on the currently loaded file.

5.13.1 Window Manager

Use the menu option Window Layouts>Window Manager... option to display the Window Manager.
% Alternatively, press this button on the main toolbar.

The Window Manager allows new window layouts to be added, renamed or deleted and also provides quick access
to any of the saved layouts. Double-click on one of the layouts to switch to it. Any of the saved layouts can also be
set as the default layout which will be used whenever you start the program or start a new file (click Toggle
default).

Depending on your version of Junctions, some built-in layouts may be already included. Layouts may be specific to
the version of Junctions used to save them.

Window Layout Manager B

Layouts (double click to activate):

all data and results

basic
1S Roundabouts Custom

Actions for selected layout(s):
Togale default Rename. .. Delets Export...

Import layouts. .. Restore default layouts

Layouts can be exchanged with colleagues or other users of Junctions. Select the layout(s) that you wish to share
(select in the list with CTRL or SHIFT) and click Export to generate a file containing the layout definitions. To
import such a file, use the Import layouts button.
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5.13.2 Toggling windows in and out of the main application window

By default, new windows appear inside the main application window. To take a window outside the main
application window, double click on the window’s title bar. You can then position and resize the window on a
second monitor, for example. To send the window back inside Junctions 9, double click its title bar again.

5.13.3 Docking windows

A docking system is provided which allow individual windows to be docked to any side of the main window area.
Docked items remain on top at all times and therefore can offer an alternative way of using the available space
within the main window.

To dock a window right-click on the window’s Title Bar and continue to hold the right mouse button down. The
window will be darkened and you will also see a set of four directional icons. Move the cursor over one of the
icons and the screen will darken in the direction indicated by the icon. This indicates to which edge the docking
will take place. Let go of the mouse button to dock to the highlighted edge. Multiple windows can be docked
using this system.

To un-dock a window, double-click on its title bar.

e = il

4 - ) & % o .2 9 0 A Ve Tk =
. Gy ore, Outire Edor Gé  Evom AotTd Wedows | Back Fowad B « | RunModel ~  Reor | Hep Gessary R Ao iy

(5 | Time Segment (08:00-08:15)
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ew rie]
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514 User Preferences

Select File>Preferences from the main application menu to access a set of preferences which are saved as part of
your personal preferences (not in data files).

This screen also provides a number of utility options at the bottom-left of the screen. In particular, click Reset
suppressed messages to restore any message boxes where you have previously clicked ‘Do not show this message
again’.

Preferences .
5 1. General a
False [=]
Window Colour Scheme Light
Window Font Scheme Small
= 2. Localisation
Default Driving Side DriveOnLeft E
US Terminclogy True
E 3.Reports
Group By Arm False
Include Custom Grids True
Include Direct Flows True
Include Flows True
Indude Input True
Include Junction Diagram False
Include Output True
Include Output From Summary Results Screen False
Include Summary True
Include Turning Props and Vehidle Mix True
Insert Page Breaks False
Page Height 255
Reports Folder n/a) -
Allow Window Minimise & Maximise
Tickif you would like to be able to minimise the windows within the program. {Requires windows to be reopened)
Open temporary folder Diagnostics
Open application log folder I ) ‘ I @ ‘ I x ‘
Defaults oK Cancel
Reset suppressed messages

Some options are explained in this User Guide in the relevant section, and some are self-explanatory, but brief
descriptions of selected items are given below.

To reset all options to factory defaults, press the Defaults button. You can also use File>First time use wizard to set
certain common preferences.

Appearance > Default Editor: when clicking certain common buttons on the main vertical toolbar (e.g. Geometry,
Crossings, Results), they can either launch a Data Editor for the current arm only, or a Data Grid showing data for
all arms. Use this option to select which you prefer.

General > Default Traffic Units/Period: controls whether new files should use traffic flow units of PCU/hr or
Vehicles/min, etc.

General > Show arm names in new files: set this to show full arm and junction names in the data outline, reports,
and other screens by default in new files.

General > Show Summary Results screen after running model: usually, as soon as the model runs, the Summary
Results screen automatically appears. This isn’t always needed, especially if using a window layout that already
includes results. In this case, turn this option off.

General > Start time for ONE HOUR profile (AM) / (PM): These two custom start times only apply to new files
when using the ‘Set up new file’ wizard.

Reports: All options shown here set the defaults for the options shown at the top of the Report Viewer screen,
apart from Reports Folder and Report Location Mode. If the latter is set to ‘use same location as input file’, then
all HTML reports will be saved to a folder with the same name and location as the main data file. Otherwise, if ‘use
specified folder’ is selected, you can nominate a Reports Folder, which will be used for all generated reports.
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Summary Results Screen: All options shown here are duplications of the options in the menus in the Summary
Results screen and will apply to all new files.

5.14.1 Transferring user preferences

To transfer user settings between two copies of Junctions 9 (for example different versions on the same PC, or
between different PCs or users), use the following procedure:

Show the Preferences screen

Click on the Open preferences folder link at the bottom of the screen

Windows Explorer will open a folder where you will find a .config file. Make a copy of this file.

On the target PC, repeat the above procedure and replace the .config file with the version copied from
the original PC.

el S

Note that the above procedure only applies to settings that are visible in the File>Preferences screen. All other
settings are stored in individual data files.
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6 DataEntry

6.1 Data Outline and Structure

Data in Junctions 9 is organised in a hierarchy, which can be viewed via the tree-view style list in the Data Outline
Screen. Although use of the Data Outline screen is not strictly necessary in order to view and edit files, it presents
a summary of the data in the file and provides a convenient way to access items within the file. At the same time,
there are many short-cuts within the program for rapidly accessing items; for example, an Arm can be accessed by
simply clicking on it in the Junction Diagram rather than finding and selecting it in the Data Outline.

Data in any part of the Data Outline can be accessed and edited in any order - there is no need to fill in data in a
specific order.

Data Outline =

+ Description

F)- Anzhysis Sat Definitions
¥ Demand Set Definitions
+ Junction Network
¥ Crptions

[+

The first line in the tree-view shows the filename for the file being edited. (To change this, you need to use the
File>Save As menu option.)

e File Description contains a number of data item fields for describing the file, such as a textual description, job
number, etc.

e Analysis Sets and Demand Sets contain definitions of analysis and demand sets, which allow you to set up
data for e.g. different periods of day, or different layout plans.

e Junction Network contains the bulk of data and defines the junction(s) being modelled.

Options contains a number of additional, advanced options, which are saved with the file.

The screenshot below shows the basic hierarchy expanded by one level, and shows that Junction Network contains
a single junction, Junction 1.
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Data Outline

[Mew File]

File Description

Anahysis Sat Definitions

Demand Set Definitions

= Junction Network
Function 1.

Orptions

H Add a copy of Junction 1

[

Within each Junction there is a collection of Arms:

Data Outline

%)

[Mew File]

File Description
Anzhysis Set Definitions
Demand Set Definitions
= Junction Network

= Junction 1
(=) Arms

&) Add a copy of Arm 1

’I:l Delete Arm 1

Each arm contains data for Capacity modelling and for Accident Prediction (hidden until you turn on accident

prediction.) Within the Capacity section can be found most of the important data for each arm.

Data Outline

|

[Maw File]

File Description
Anzhysis Set Definitions
Diemand Set Definitions
= Junction Network

= Junction 1
Accident Prediction

=) Arms
= Arm 1
= Capacity

ypa
Pedestrian Crossing
Exit Restriction
Queue Options
Calibration
Arm Results {08:00-08:15)
Whole Period Results
Accident Prediction
Arm 2
Arm 3
Ciptions

E

NOTE: the sections available depend on the options chosen elsewhere, and whether the file is in Advanced Mode.
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6.2 Data Outline Screen

E_ To show/hide the Data Outline, click this icon on the main toolbar.

The Data Outline is used to access most data items within the file. Items in bold have
associated data fields that can be edited.

Clicking any item will show its data or highlight the item in all relevant screens that are currently open, such as the
Data Editor, Data Grids, Junction Diagram etc.

Double-clicking an item will show the default editor (Data Editor or Data Grids according to the option set in
File>Preferences) if it is not already shown. If the editor is already shown but is locked to another item, then a
new instance will be shown.

The Data Outline is also used to add new data items such as junctions and arms, and to remove existing ones. For
example, to add a new arm, firstly select any of the existing arms (or the Arms item), and then click the Add
button. You can also right-click on any valid item in the Data Outline for similar options. You can also add/delete
items via buttons in various other screens, including the Junction Diagram.

Notes:

e When adding a new item, the new item's data fields are copied from the Active Data Item. For example, if
you select Arm 2 and then click Add, then the new arm will be added to the end of the list and the values
of its data fields (including its traffic flows) will be the same as those for Arm 2. This means that you can
easily make copies of existing items. To reset data fields to their default values, simply use the Default
values button on the Data Editor. However, if you select Arms and then click Add, then a new Arm with
default properties will be added.

e If using the Data Outline to add a new Analysis Set or Demand Set, the new set will contain a copy of ALL
data for the current analysis/demand set.

e The font size used in both the Data Outline and the Data Editor can be changed by setting
File>Preferences>Window Font Scheme.
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6.3 Data Editor Screen

—

The Data Editor is used to edit data item fields for the Active Data ltem.

Data Editor

__fJ (Junction 2 - Arm 1)

>, Roundabout Geometry

V - Approach road half-width {m)
E - Entry width (m)

I - Effective flare length (m)

R - Entry radius (m)

D - Inscribed circle diameter (m)

PHI - Conflict {entry) angle (deg)
Exit only

entry flare

Defaults

3.00]
3.00
0.0
3.0
13.0
0.0

O

Approach road half-width, measured upstream of any

Range: 2.0 m - 12,0 m; Default: 3.00 m

NOTE: The Data Editor can be resized horizontally in order to make the text-boxes longer.

ﬁ.‘ To show/hide the Data Editor, click the Data Editor button on the main toolbar, or double-click on a data
item, or right-click on a data item and select Properties.

NOTE: The font size used in both the Data Outline and the Data Editor can be changed by setting File>Preferences>Window Font

Scheme. A similar option switches between bold and regular fonts.

There is no save button on the Data Editor; values are saved automatically whenever you make a change, and
any other open screens will automatically update. To save a change, press Enter or Tab or click in any other data
field, or click on any other screen. If you make a mistake, use the Undo/Redo buttons on the main toolbar. The
Data Editor screen can be left open all the time — there is no need to close it down after having made changes.

Clicking on any field will show a textual description of the field at the bottom of the screen, along with its units,
Double clicking on any field (the label, not the text box) will show a glossary screen,

range and default value.

which can also be accessed via the main Help menu.

Click the Defaults button to set all fields to their defaults.

See also: Padlock system.
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6.4  TaskList (Errors and Warnings)

2 ! To show this screen, click this icon on the main toolbar.

The Task List shows any warnings or errors in the current file. Junctions 9 checks the data file every time a change
is made, and automatically updates the Task List. As soon as you 'fix' a problem, the Task List will update and the

error/warning should disappear. The Task List acts as a central checklist that at any time shows you what needs to
be done in order to run the file.

Errors and Warnings B
|. Errors (1) | ||:|Warr1ings(‘|] | ||:|Ir1fn Messages (0] |
Severity Area Ttem Problem
--m Arm 1 - Roundabout Geom... |Flare length is zero: entry and approach width cannot differ.
1 Warning Lane Simul.., Al - [Lane Simulation] This analysis set uses Lane Simulation mode, This is provided as an investig...

Note that the Task List shows problems associated with the data file before it is run in the traffic model.
Occasionally, errors may only come to light when you try to run the file. These will then be added to the Task List.
Therefore it is a good idea to have the Task List displayed at all times, or at least to check it regularly.

Errors prevent the file from running, whereas warnings serve as reminders that you may want to double check
something, but will not prevent runs. Info items are simply for confirmation purposes. In most cases, double
clicking in the row will open an appropriate screen (or item in the Data Outline) where you can fix the problem.

If the grid is too small to show the full text of a problem, then either resize the grid or else hover over the

description to show the full text. (Alternatively, generate a report, since the Task List items are shown at the top
of the report.)
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6.5 Units for data input

To show the Units screen, click Data>Units from the main menu.

NOTE: This section discusses units for data INPUT. For units for outputs, see Units for data output.

The Units screen lets you choose between alternative units for data input, as listed below. (Other items on the
screen affect results/outputs only — see Units for data output.) Units can be switched at any time. Please note
that, when switching units, some data values are automatically updated but others are not; please read through
this section for further details.

Units =]
Distance Traffic Flows Average Delay
@ m ) min s
= o P @ hr (@ min
i () time segment —
otal Delay
Speed . -
Traffic Unit @ mi
n ph PCL- n min
71 mph Inputs* Results
o) mis @ PCU (@ PCU Rate of Delay
| Weh (D) Veh PCU-min @) min
pr (ke

Defaults shown in bold

* changing the traffic wnit type for inputs changes the wnit but not the input values,
If you change these units you will need to rerun the file,

TIP: All unit options are saved as part of the file (as opposed to user preferences). You can select default units for
traffic flows for new files by setting File>Preferences>General>Default Traffic Units and Default Traffic Units
Period. This allows you to define that you want all new files to use units of, say, PCU/hr, or veh/min.

6.5.1 Distance and Speed Units

Choose whether to work in metres or feet and kph/mph or any other available options. If you have already
entered data, the data is automatically converted to the new unit type. NOTE: some loss of accuracy may result
due to the rounding of decimal numbers.

See also: Measurement Converter.

6.5.2  Traffic Flows and Traffic Units

You can work with traffic flows (vehicular and pedestrian) per minute, per hour, or per time segment. When
switching units, all inputs and outputs automatically appear in the new units. This does not affect the underlying
data and so units can be switched any number of times.

For example if the current time segment length is set to 15 minutes, then screens may show a flow of 600 PCU/hr,
or 10 PCU/min, or 150 PCU/TS*, all of which are exactly equivalent.

* TS = ‘Time Segment’
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NOTE: This affects ALL traffic flow screens. Always check the units shown in each data editing screen. For
example if you have been supplied with 15-minute count data, but the data editing screen shows units of ‘PCU/hr’,
then you should either 1) multiply your counts by 4 or 2) change the traffic flow input units to ‘per time segment’
(assuming the time segment length is 15 minutes).

NOTE: If working in ‘per hour’ units, traffic flow inputs and outputs such as capacity, demand and so on are shown
as whole numbers. If working in ‘per minute’ or ‘per time segment’ units, two decimal places are shown. You can
control this behaviour by setting File>Preferences>Appearance>Round flows to whole numbers.

Origin-Destination Data - Whole Period - Junction 1 [E Origin-Destination Data - Whole Period - Junction 1 E

Demand (PCU/hr) | Calculations | Options| ~ VWiths: ] Demand (PCU/min) | Calculations | Optiens | “eths: 5

From | To Arm A Arm B Arm C Total From \ To Arm A Arm B Arm C Total

Arm A 0.00 5.00 6.67 11.67
2.50 0.00 2.92
4.58

6.5.3  PCU/Veh data input

Traffic flows, queues and other traffic data can be expressed either in vehicles or in PCU. If a heavy vehicle is
worth 2 PCU and a particular traffic stream is known to consist of 50% heavy vehicles, then each vehicle in that
stream is equivalent to 1.5 PCU. If the traffic flow is counted as 100 vehs per hour, this is equivalent to 150
PCU/hr.

The vehicle mix (e.g. percentage of heavy vehicles out of the total number of vehicles) always depends on the arm,
and, depending on which options are used, may also depend on the time segment and the turning movement. In
addition, there is a different vehicle mix for entry flows, exit flows and circulating flows — except in the case where
the vehicle mix on every arm is identical. Junctions 9 handles all these considerations automatically.

If you switch between PCU and Veh inputs, some but not all screens will automatically convert the existing inputs
into the new units. If in doubt, simply look on the screen to see what the current units are. If you want to change
units but keep the actual numerical values (e.g. if you realise you’ve entered data using the wrong unit), you can
copy data from the screen to the clipboard, change units, and then paste the old values.

If there are no heavy vehicles, then 1 Veh = 1 PCU. In this case, it makes no difference whether Vehicles or PCU
are used. More usually, however, each vehicle will be worth, say, 1.2 PCU. Entering a flow of 100 Veh/hr now has
a different meaning to 100 PCU/hr. 100 Veh/hr is equivalent here to 120 PCU/hr, which is a higher flow than 100
PCU/hr.

Note also that if changing between PCU and Vehicles for data input, you will need to re-run the file to see any
effect on model results.

NOTE: some input parameters, such as intercept corrections, are ALWAYS entered in PCU. This is to avoid any potential
confusion arising from unit conversion.

NOTE: even if you are working with PCUs, you should still enter values for the Vehicle Mix grid. This is because some parts of
the traffic model, such as the queue and delay calculations, always work in vehicles and so the program always needs to be able
to convert internally between PCU and Vehicles. (However in practise this will only make a noticeable difference when the RFC
of an armis close to 1.0.)
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NOTE: Whether you enter your demand data in units of Vehicles or PCU, you should always work out the HV% in terms of
vehicles. For example if you count 12 cars and 3 heavy vehicles, that is a total of 15 vehicles, or (12+3*2)=18 PCU altogether
(assuming that a HV is worth 2 PCU) and the HV% would be (3/15*100)=20%.

TIP: You can select default units for traffic flows for new files by setting File>Preferences>General>Default Traffic Units and
Default Traffic Units Period. This allows you to define that you want all new files to use units of, say, PCU/hr, or veh/min.

6.6 Data Grids

Data Grids provide a convenient way of viewing and editing several rows of data at one time.

Click the Data Grid button on the main toolbar to show a new data grid, which will show data for the current active
item (e.g. Arm Geometries, or any other data section). The grid will show data for all such items in the file.

Roundabout Geometry x|
Customise = Filters ~ Rotste

P
_D Roundabout Geometry

V - Approach _ N I" - Effective _ D - Inscribed PHI - Conflict .
Arm rozd E E":""’]"‘"d‘“ flare length 2 d_""(""’l circle diamater (entry) angle Bt
half-width (m) m (m) racius {m. (m) (deg) only
» 1 £.00 ED 10,0 200 0.0 O
2 3.00 5.00 20.0 100 20,0 15.0 D
3 4.00 4.00 0.0 100 20,0 200 |:|

Approach road half-width, measured upstream of any entry flare

Range: 2.0 m - 12.0 m; Default: 3.00m

Click the Full-size-mode to toggle the top and bottom parts of the Data Grid screen on/off. Turning them off can
be useful if you are familiar with the data and want to save space on the screen.

See also: Padlock system

6.6.1 Grid orientation

You may prefer to lay grids out vertically rather than horizontally. To do this, toggle the Rotate Grid button. In this
mode, you can use the Widths slider to control the width of all columns. Data grids can be set to appear in
rotated mode by default by setting File>Preferences>General>Use rotated grids by default.

Roundabout Geometry B
Customise - Filters = Widths:

-_{:j Roundabout Geometry

Arm 1 2 3

V - Approach road half-width (m) 3.00 4.00
E - Entry width (m) £.00 5.00 4.00
I' - Effective flare length (m) &0 0.0 0.0
R - Entry radius (m) 10.0 10.0 10.0
D - Inscribed circle diameter (m) 20,0 20,0 200
PHI - Conflict (entry) angle (deg) 0.0 15.0 200
Exit only ] ] ]

Approach road half-width, measured upstream of any entry

flare

Range: 2.0 m - 12.0 m; Default: 3.00 m
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6.6.2 Selecting items

If working with for example a Data Grid showing all Arms, you can make any Arm the current Active Item by
clicking on the row header (the grey section at the far left of the row). Any other windows showing arms data will
update accordingly. If the grid is rotated then click on the column header. In either mode, you can also use the
Sync button on the main program toolbar.

TIP: In some cases you can edit multiple items simultaneously by selecting several cells (by clicking with CTRL or
SHIFT held down) and then right-clicking and selecting Edit All.

6.6.3  Using an external spreadsheet

You may find it more convenient to edit or obtain data using an external spreadsheet or any other program. Copy
data from any Data Grid to the clipboard using the main application Copy button, which you can then paste into a
spreadsheet. Once the data has been edited, make a selection in the spreadsheet that covers the same area and
then paste this into the Data Grid.

You can also make a selection within the data grid and then use the right-click context menu to copy/paste that
selection.

NOTE: you cannot add in new items in this way; the items must already exist in the file before you can paste data.

6.6.4  Sorting and grouping rows

Each data grid show rows in the order specified by the Options>Sorting section of the Data Outline, which allows
you to specify whether items should be sorted alphabetically or numerically and also a number of other grouping
options, such as grouping all shared arms together.

You can also sort by any column by clicking on the column header, which will toggle between ascending and
descending order.

6.6.5 Adding/deleting rows

To add/delete rows, right-click on any row header (or column header, if the grid is rotated). This will show a menu
where you can choose to delete the current row or add a copy of the current row. You can also add a new row,
which will use default values for all fields as opposed to copying the current row.

Roundabout Geometry x|
Customise * Filters = Rotate
-5:-] Roundabout Geometry
V - Approach - I' - Effective D - Inscribed PHI - Conflict "
Arm roa E- E"’:""’)"“'d‘h flare length "J,E"‘("‘") circle diameter (entry) angle B‘I"
half-width (m) m; (m) L= ) (m) (deg) oy
1 4,00 6.00 8.0 10.0 20,0 300 D

| Add a copy of Arm 3
Delete Arm 3

Add a new Arm

. red upstream of any entry flare
Unablete add child Range: 2.0 m - 12.0 m; Default: 3.00 m
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6.6.6 Custom grids
You can swap columns by dragging column headers with the mouse.

Right-click on any column header to delete that column or to add any other column from the drop-down menu of
available items.

You can also add fields by clicking Customise>Add fields from Data Editor; as you click on fields in the Data Editor,
they will be added as columns to the Data Grid, until you turn off this mode.

For example to set up a Data Grid to show the ID, Name, Entry Width and Max RFC for all arms, follow these steps:

1. Press the Data Grid button on the main toolbar to show a new Data Grid

2. Click on any Arm in the Data Outline or in the Junction Diagram. The Data Grid should show all main fields for all
Arms

3. In the Data Grid, click the Padlock icon so that Data Grid is locked and doesn’t change when you use the Data
Outline

4. In the Data Grid, select Customise >Remove all Columns

5. In the Data Grid, select Customise >Add fields from Data Editor

6. In the Data Outline, double click any Arm to show the Data Editor. In the Data Editor, click once in the ID and

then the Name fields, to add these to the Data Grid.

7. Use the Data Outline to browse to Standard Geometry for any arm. In the Data Editor, click one in the Entry
Width field to add this to the Data Grid.

8. Repeat the above process with the other fields.

9. Remember to turn off the Add fields from Data Editor mode, otherwise all other fields that you subsequently
click on will get added to the Data Grid.

The Data Grid should now look like this:

Arm B
Customisz * Fiters » Rotste

':Jﬂj Arms

Arm D HName E- E“?'r:)“"-d'h :1:":‘
p |1 — NE 2rm 4,00 1.10
2 2 SE 2rm 5.00 1.07
3 3 N = 4,00 026

A short ID for this arm

Default: 4

In the example above, both inputs and outputs are mixed in the same grid. This system lets you set up whatever
inputs and outputs you find most useful and, optionally, can also be used in reports.

NOTE: If you find that you cannot add a field, it is usually because the field you are trying to add is at a deeper
level of detail than the original data grid. E.g. you cannot by default add a time segment result to a grid that
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originally contained only arm data. In this case, show a new Data Grid for the most detailed level of data (e.g. time
segment data), and add/remove columns from there.

6.6.7 Saving and managing Custom Grids

NOTE: From Junctions 8.0.4 onwards, data grid definitions are also saved as part of Window Layouts
(Windows>Window Layouts>Store current). To some extent this lessens the need to use custom grids. However
the facility is still available as it can sometimes be useful for advanced users.

You can save grid layouts by selecting Customise>Store current layout... This will prompt you to enter a name, and
this layout will then be available in the Customise menu every time you run the program. Note that the layout will
only be applicable to the appropriate data type (e.g. Arms, not Roundabouts), and will only be visible in the menu
when the data grid is showing this data type. The saved column layout does not store the fact that it applies to
Arms and not Roundabouts; you must select an Arms data grid before selecting an Arms column layout. Column
layouts are saved to your personal user preferences; not in the file.

Select Customise>Custom Grids Manager to access a screen where you can see all saved grid layouts and
rename/delete them. If you tick the IsDefault column then this layout becomes the default layout for that data
item and will be chosen automatically every time you show an appropriate Data Grid.

Tick the Use In Reports checkbox if you would like the layout to be used when you generate reports (assuming that
‘Custom Grids’ is set in the report options). In this way you can set up your own selection of data which will then
be populated every time you run a report.

Columns Layout Manager El

Dataltem LayoutName IsDefault

Links Brief
Link Links Results O
Mode My Nodes Grid O

Rename Layout Delete Layout

Custom Data Grids also appear in the drop-down menu on the main Data Grids button on the main program
toolbar. Some built-in data grids are also provided. When a custom data grid is selected using this button, the
relevant data section is automatically loaded and the data grid is locked, to prevent it changing when you choose
other data.

6.6.8 Filtering rows

If working with a large number of arms or junctions, you can restrict a Data Grid to show only the currently
selected arm and/or junction. To do this, use the Filters menu.
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6.7

Data Matrices

Some screens present data in the form of an origin-destination grid. Depending on the data, total or average
rows/columns may also be shown.

. .. . . . . t . d .
As an alternative to the origin-destination style, the matrices can also arrange columns into ‘1 exit’, ‘2" exit’ and

so on. The

last column

Outline>Options>Sorting and Display>Data Matrix Style.

in this mode always represent u-turners.

The two screenshots below show the same matrix in each mode.

To switch modes,

use Data

Turning Proportions/Counts - Roundabout1

[ || Turning Proportions/Counts - Roundabout 1 =]

[3-'33 Counts (Vehjhr) |

Proportions (Veh

i1 | w2 | Am3
Arm 1 0,000 0.500 0.500
Arm 2 0.750 0.000 0.250

0,333

Arm 3

0.667 0,000

{5 Counts (Veh/hr) | {5% Proportions (veh) {5 Options

Arm 1 0,500 0,500 0,000
Arm 2 0,250 0,750 0,000

Arm 3

6.8

Data Field Finder

Select the Data Field finder from the Help menu or by pressing F3 at any time.

The Data Field Finder acts as a simple index to all data fields in the program. It is useful when you are not sure
where a particular data item is located in the Data Outline. Enter a word or phrase to search for and then click
Find; any data items that contain the word will be listed. Select an item from the list and then double click the row
or click Go to selected item to jump to the first occurrence of that item in the Data Outline. Note that it is only the
names of items that are searched for, not the actual values of the data items.

Please note that fields which are currently disabled or not applicable in the current file may not be listed. Also
note that the search only relates to fields that are normally visible in the Data Editor or Data Grids and not
necessarily those that are only shown in special screens.

]

Data Field Finder

Word to search for:

scaling 7]
Search Help File

|| Match whole word only

Section Item Description
RoundaboutNetwork/AnalysisOptions Network How Scall Factor A flow scaling factor to apply to ALL arms and ALL [
Roundaboutietwork/AnalysisOptions Network C: ity Scaling Factor |A capadity scaling factor to apply to ALL arms and 4
Roundabouthetwark/AnalysisOptions Reason For Scal Factors If necessary, enter a reason why flaw and/or capa|

RoundaboutNetwark R oundabout Arms [Arm/Capacity fArmFlows EntryFlows

How Scaling Factor

A scaling factor for all traffic flows on this arm.

n

3

@
Go to selected tem

X
Close
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7 Main Data Entry Sections

This section lists some of the main section of the Data Outline in approximate order. For full details of the data,
see the appropriate section elsewhere in this User Guide or consult the Appendices.

NOTE: Some sections and items are only available if the file is in Advanced Mode. The sections available also depend on the
junction type.

NOTE: For full details of units, ranges and default values, use the Data Editor and/or the Glossary screen. Units and ranges are
not listed in this User Guide unless there is a specific reason to do so.

7.1 File Description

The File Description contains a number of descriptive fields that help to identify and describe the junction being
modelled. All fields are optional.

7.1.1 Web links

Expand the File Description part of the Data Outline to access the Web Links section. By default there are no web
links but you can add any number of these via the Add button on the Data Outline.

Web links allow you to specify additional sources of information or references that help to describe the junction(s)
or the analysis job. Web links appear as hyperlinks and also appear in generated reports.

One use of web links is to supply a URL for a map of the junction location.
Add a new web address by pressing the ... button and entering a website URL.

NOTE: You can also enter addresses that point to locations (including files, folders and applications) on your own PC or on your
network area. If you can access a file by entering its address in the Windows Start menu>Run button, you can enter it as web
link.

Data Qutline [ || Data Editor =]
Ci\Import of sample2.anc? c
£} File Description -_r:j Web Link
{ & Web Links . (Web Link 1)
\..Web Link 1
[ Anatysis Set Definitions URL www. trlsoftware. co.uk E]
[ Demand Set Definitions o — -
[+ Roundabout Network Description RUs websie o
- Options
Address of a website or path to a network file
that provides extra information about the
junction(s) or assessment
Default: www.trl.co.uk i
[m Add a copy of Web Link 1 ] WEb Llnks
] h o4 URL Description
[.:. Delete Web Link 1 ] Default Values Close trisoftware.co.uk | TAL'S website

7.2 Analysis and Demand Set Definitions

Please see Working with Analysis Sets, Demand Sets and Time Segments for a discussion of Analysis and Demand
Sets. The sections shown towards the top of the Data Outline show the defined sets and allow their definitions
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and properties to be altered, including the start and duration of the modelled period and the time segment length

for the Demand Set. To add or delete sets, use the buttons in the Data Outline.

7.3 Junction Network

This section contains some options that affect ALL junctions in the file, such as the driving side.

Data Editor =]
D Junction Network
]
Driving Side [eefe |
Lighting [Namall'unknonn v] [T}
oundabouts o
Side of the road that traffic drives on
Default: Left
® ]
Default Values Done

7.4 Junctions

i ‘H This section can be jumped to by clicking this icon on the vertical toolbar.
il Laly]
\> (alternative appearance when in US Terminology mode)
Intersection

Each junction has some basic options that can be set here:
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Data Qutline [ | Data Editor B
[Mew Fil] - -
- File Description "_‘:J Junction 1
[+ Anzhysis Sets
. Demand Sets
Growth Factors h(n] i
I_%|-J:unct|on Network o p——r
3 ) Standard Roundabout
Use circulating lanes YR ———
Arm order Large Roundabout
Copy demand from other Junction | T-Junction
Crozsroads
Juncticn De! Right-L=ft St=
#  Adda copy of Junction 1 L 28] Le'fg"t-Ri:ht SEEEZ
Junction LOS : o
Signalised

Choose the junction type. Pleast yom Roundshout
definitions and more details. HCM TWSC
HCM AWSC

Default: Standard Roundabout

Defaults

The ID identifies this junction in the case where there are other junctions in the file, but can otherwise be ignored.
By default it is simply the number 1,2,3... but it can be overwritten with any short identifier.

The Name is optional and can be used to further distinguish the junction.

Also set here the Junction Type. (See Junction types in Junctions 9 for more information.)

When the model runs certain Results for Signalised (OSCADY) Intersections

For Signalised Intersections using the OSCADY model, the main results are for each Traffic Stream. _ For this
junction type, DOS (Degree of Saturation) is shown in place of RFC, but the meaning is equivalent.

For details of the extra outputs for OSCADY junctions, see OSCADY Qutputs.

Whole Junction Results are also shown here.

For roundabouts, Arm Order determines the order in which arms follow each other (clockwise for drive-on-the-left,
counter-clockwise for drive-on-the-right). The arm order is critical to the correct modelling of the roundabout
because ARCADY needs to know the previous and next arm for any given arm. Usually the arm order is set
automatically as arms are added in the Data Outline and you do not need to set the Arm Order manually, but you
occasionally may need to if you make a mistake or wish to rearrange the arms.

The order can be set automatically by the program by positioning arms in the Junction Diagram and then clicking
Tools>Set Arm Ordering. This will assign the arm ordering to follow the positions of arms in the Junction Diagram.
The Junction Diagram always shows a confirmation of the arm ordering: if there is a mistake, the circulating links
will cross over each other and the diagram will appear nonsensical.

For Priority Intersections, arms are automatically labelled A,B,C,D and the arm order is fixed.

7.5 Arms

Each arm for the junction is located inside the Arms section within the Junction. For Priority Intersections, the
number of arms is fixed and depends on the junction type. For other junction types, use the Data Outline or the
Junction Diagram to add or delete arms.
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Each arm has a short identifier (ID) and, optionally, a Name.

information is required.

The Description is also optional if any further

Most screens throughout Junctions 9, along with generated reports, can either refer to names by their IDs or by
their Names. IDs are usually shorter and take up less space in tables etc, but Names may make it easier to identify
which arm is which. This choice can be made by setting Data Outline>Options>Sorting and Display>Show arm and
junction names. When using Arm Names, the Data Outline will appear as in the example below, and Data Grids

will also show full arm names.

Data Outline

%

[Maw Filg]

+)- File Description

+) &nzhysis Sat Definitions
¥ Demand Set Definitions
- Junction Network

= A999/B998 intersection
¥ Accident Prediction

—|. Arms
+ EAST ARM
+ SOUTH ARM
+ WEST ARM
¥ Oyptions

Add a copy of EAST ARM ]

=

= Delete EAST ARM |

7.6

Arm: Capacity (roundabouts)

If the file is in Advanced Mode, the options in this section allow some additional control over the capacity of the
arm. These apply to roundabouts only.

=l Junction Network

= Junction 1
) Accident Prediction

= Arms
= Arm A
—. Capacity

Roundabout Geometry
Bypass

¥ Pedestrian Crossing
Exit Restriction
Queve Options

¥ Calibration

+ Arm Results (08:00-08:15)
Whole Period Results M

B

]

Data Editor =
ir>, Capacity
._’J (Arm A)
Minimum Capacity (PCU/he) 0,00 75
Maximum Capacity (PCU/hr) | 5895%.00 5]
Assume Flat Start Profile F] i3
Initial Queue (PCU) 0.00 5]

Calculated capacities will be capped to this
minimum. Can be vsed to prevent capacities
from falling below a certain level.

Range: 0 PCUr - 99933 PCU/hr; Default: 0 PCU/Mr

5 ©
Default Values Daone

Minimum Capacity and Maximum Capacity: enter values here if you know that the capacity on the arm should be

capped to certain values.

In some cases capacity at a roundabout will never actually drop to zero even though this may be predicted by
ARCADY, because drivers may become more aggressive in response to extremely busy situations, or other effects
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may occur. ARCADY does not model such effects, and they are likely to be localised and specific to particular
junctions. Entering a value as the Minimum Capacity will prevent the capacity on the arm from falling below this
value.

Conversely, it may be that the capacity on the arm is known to be limited to a certain Maximum Capacity. This
may be due to a restriction (e.g. a narrowing) or some other feature on the entry that is not covered by any of the
geometric parameters or other inputs to ARCADY. In this case, enter a value here and the capacity will be
prevented from rising above this value.

Usually, the queue at the start of the first time segment is assumed to be zero. Sometimes it may be known that a
queue already exists even before the first time segment. We would recommend extending the modelled period to
cover this earlier period, but, if this is not possible, then the Initial Queue can be specified directly. This will appear
as the Start Queue in the first time segment’s outputs.

1.7 Arm: Geometry

This section can be jumped to by pressing this icon on the vertical toolbar. The screen shown depends on
the junction type.

For ARCADY and PICADY junctions, see Appendix B - Measurement of geometric parameters affecting capacity for
full details of the geometric measurements. The Glossary Screen (see Getting help) can be positioned on the
screen at the same time to provide a reminder and illustration of each parameter.

NOTE: if parameters are disabled, this may be because you have not registered the relevant module. Go to
Help>Manage Licences and check your licence status.

7.7.1  Roundabout Geometry [ARCADY]

The geometric parameters requested depend on the roundabout type. See Appendix B - Measurement of
geometric parameters affecting capacity for full details of the geometric measurements.

NOTE: Effective flare length is measured in a different way for standard and mini-roundabouts.
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Data Editor 3¢, Data Editor

>, Roundabout Geometry )
..d (Arm A)

Mini Roundabout Geometry

D - Inscribed circle diameter (m) | 13.00
PHI - Conflict {entry) angle (deg) |0.00

Exit Only O

Approach road half-width, measured upstream
of any entry flare

Range: 2 m - 12 m; Default: 3m

Entry width (m)

V - Approach road half-width (m) |2.00 B
E - Entry width (m) 3.00
I - Effective flare length (m) 0,00
R - Entry radius (m) 3.00

Effective flare length (m)

Distance to next arm (m)

Entry corner kerb line distance {m)
Gradient over S0m (%)

Karbed central island

® ©] )
Default Values Done Default Values

3.00

Minimum approach road half-width (m) | 3.00

3.00
0.00
5.00
2,00

0.00

O

Approach road half-width, measured upstream of any entry

Range: 2m - 10 m; Default: 3m

)

Done

As with most data in Junctions 9, use of a Data Grid (see Working with data grids) is a convenient way to view and

edit data for all arms together.

Also see Measuring roundabout geometries using the junction diagram.

7.7.2  Priority Intersection Geometry [PICADY]

For Priority Intersections, a set of geometries is entered for:

e each minor arm. This includes parameters such as the flare length (if any) and visibilities for traffic

emerging from the minor arm.

e the area opposite each minor arm. This covers properties of the major road, such as the major
carriageway width, measured in the area where traffic on the major road makes an offside turn into the
minor arm. (If you look in the Data Outline, you will see that this data is stored on the appropriate major
arm, so that, for example, the geometry measured opposite Arm B is stored on Arm C, because Arm C

carries offside-turners into Arm B. This is true for all junction types.)

j"‘"" The easiest way to enter geometries for Priority Intersections is to press the Geometry button on the
main vertical toolbar. This will take you to a special Priority Intersection Geometry screen. Select an arm

to edit via the options at the top of the screen.
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Priority Intersection Geometric Data for Ju... B Priority Intersection Geometric Data for Ju..[ B
Major arms: | Opposite Arm B (SE arm) LB Tl Opposite Arm B (SE arm
Minor arms: Minor arms: [Arm B (SE arm)

Visibilities from Arm B Main carriageway opposite Arm B
Visibility to left (m) 100
Width of carriageway {m)
Visibility to right (m) 110
Has kerbed central reserve O
Minor arm type 0.00
Lane widths
Width at give-way (m) 440 Right turners into Arm B
Width at 5m (m) 2 Visibility along A for C-B traffic (m)  |200.0
Width at 10m (m) 2,20
Has right turn | for CB traffic [v
Width at 15m (m) 210 as rig rn lane bay for affic
Width of right-turn lane /bay {m) 220
Width at 20m (m) 2,20
Flare C-8 traffic blocks C-A traffic O
Estimate flare length O
Flare length (PCL) 2.00
Select the type of lane arrangement on this The overall major road carriageway width,
minor arm. See the Glossary for full details. measured opposite the minor arm that traffic

turns right into. See the Glossary for full details.
Default: One lane Range: 3.0 m - 20.0 m; Default: .00 m

See Appendix B - Measurement of geometric parameters affecting capacity for full details of the geometric
measurements.

As with all of Junctions 9, you can use the Glossary Screen (see Getting help) to show details of most of the
measurements.

Advanced users may alternatively wish to use the two shortcuts on the Geometry button, which will take you to
the appropriate place in the Data Outline.

Junction

j“l = Roundabout Geometry
Geometry
I | PICADY Major Arm Geometry
‘Crossings

PICADY Minor Arm Geometry

‘

oD

7.7.3  Signalised Intersection Geometry [OSCADY]

For OSCADY junctions, the Geometry button is replaced with a Streams button which will take you to the first
OSCADY Traffic Stream in the Data Outline.
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7.8

Arm: Time Segment Results / Whole Period Results

These sections show results from the traffic model after the file has been run. Please see Traffic Model Outputs.

7.9

PICADY Streams

For Priority Intersections, a set of streams relevant to the current junction type is listed within this section of the
Data Outline. The streams also depend on various junction features, such as the presence of pedestrian crossings,

the minor road type, etc.

The Streams section of the Data Outline contains mostly the model results for each stream.

Clicking on any stream will highlight it in the Junction Diagram Screen.

See Results for Priority Intersections for more details.

B

Data Editor

|X|

[Maw File]
File Description
Anzhysis Set Definitions
Demand Set Definitions
= Junction Network
= Junction 1
Arms
=) Streams
= Stream B-AC
Stream Results (08:00-08:15)
Whole Period Results
Stream C-A
Stream C-B
Stream A-B
Stream A-C
Options

B

710 Options

., Stream Results

._J (Stream B-AC - Stream Results (08:00-08:15

@

Total Demand (PCU/hr) 0.00
Entry Flow {PCU/hr) 0.00
Capacity (PCU/hr) 0.00
RFC 0,000
End Queue (PCU) 0.00
Delay (s) 0.000
LOS

Total scheduled traffic demand during this

time-segment (taking into account all scaling

effects). Total = junction + bypass demand.

®
Default Values

Default: 0 PCU/hr

Done

ejejeelejejee

The Options section of the Data Outline provides some options which are saved in the file rather than as user
preferences. If you wish to always use the same options, we recommend setting the options in a blank file and
then saving the file as a template file that you can load whenever you launch the program.

The options here apply to the entire file.
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7.10.1 Sorting and Display Options

Data Editor B

T’J Sorting and Display

Show arm and junction names O

b
Hide priority streams I:‘
Hide exit lanes Il
Arm sorting Arm order W
Stream sorting PICADY ¥}
Analysis/demand set sorting i w
Sorting direction Aszending W
Sorting type MNumesical W
Data matrix style By Destinztion v
Time style Absalute Time v

Tick to show full arm and junction names in the Data
Outline, reports and other screens.

Range: YesMNo; Default: False
Defaults

Show arm and junction names: Tick if arm and junction names rather than IDs should be shown in the Data
Outline, Data Grids, reports, matrices and so on. Also tick Include arm and junction IDs if you would like both the
ID and the name to be shown.

Hide Priority Streams: For Priority Intersections, tick this to hide priority streams (e.g. C-A; streams that have no
queue and delay results) from lists of results.

Hide exit lanes: If using Lane Simulation Mode, tick this to hide exit lanes from results. (They will still be modelled
but their results will be hidden.)

Analysis/demand set sorting: This controls whether analysis and demand sets should be sorted in the Data Outline
and the main toolbar dropdowns by their ID or their name.

The other options in this screen control the type of ordering used in lists of arms/streams, and the column
ordering within data matrix screens.
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7.10.2 Analysis Options

Data Editor
-, Analysis Options

£

Vehicle length (m) .75
Calculate Queue Percentiles Il
Calculate detailed queveing delay ||

Calculate residual capacity I:‘
RFC Threshold 0,85
Average Delay threshold (min) .50
Queuwe threshold (PCU) 20,00

for queve marker distance estimation.

Defaults

Enter the length of an average vehicle (1 PCU). Used

Range: 1.0 m - 10.0 m; Default: 5.75m

Vehicle Length: This option allows the vehicle length of a light vehicle/car (i.e. 1 PCU equivalent) to be changed.
The distance represents the spacing of vehicles in a stationary queue from front bumper to front bumper. The
default value is 5.75 metres. This is used when estimating queue lengths from PCU values and when showing

queues in the Junction Diagram but otherwise does not affect the model.

Calculate Queue Percentiles: Switch this on to activate queue variations and queue marker outputs (see Queue

Variations (percentiles) and Queue Markers)

Calculate detailed queueing delay: Switch this on to show extra queueing delay results (see Queuing Delay)

Calculate Residual Capacity: This is automatically turned on if you select Network Residual Capacity in the

Summary Results screen. See Residual Capacity .

RFC/Delay/Queue Threshold: Any values that exceed these thresholds will be highlighted in red.

7.10.3 Lane Simulation Options

See Lane Simulation Mode.
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8 Working with Traffic Flows

There are three components of traffic flow data that must be entered into any Junctions 9 file:

e Demand (the volume of traffic wishing to use a junction)
e  Turning Proportions
e Vehicle Mix

There are a number of different ways and combinations that this data can be entered, depending on the level of
detail of the data you have available. There are several screens in Junctions 9 corresponding to the items above,
which can be used in various combinations.

It is common to enter demand in the form of an origin-destination matrix, in which case a single set of data covers
the first two items in the list above.

NOTE: Units for traffic demand in all relevant screens can be chosen via the Data>Units screen (see Units for data
input).

NOTE: When measuring demand, or turning counts, you should measure demand at a point further upstream
from the junction than the maximum queue encountered. A common cause of error is to measure demand at
the roundabout itself, which will in fact mean that you are measuring entry flows rather than demand.

8.1 Origin-Destination (0-D) screen

=
*"H:_ Press this button on the vertical toolbar to show the O-D Screen

Turning proportions specify the proportion of traffic that turns in each direction from each arm at the junction. It
is common to specify the demand itself as an origin-destination matrix, in which case both the demand and the
turning proportions are implicit in a single set of data. Alternatively, you can enter demand and turning
proportions separately.

Please note that when measuring origin-destination demand, you should measure demand at a point further
upstream from the junction than the maximum queue encountered. A common cause of error is to measure
counts at the roundabout itself, which will in fact mean that you are measuring entry flows rather than demand.
(The demand should reflect the volume of traffic that wishes to use the junction, for each movement.)

NOTE: O-D data is entered either as PCU or Vehicles (as selected on the Data>Units>Traffic Unit>Inputs screen). 50% of PCUs
turning left is not the same as 50% of vehicles turning left, although, this difference will be negligable if the proportion of heavy
vehicles is low. We recommend choosing between Vehicles and PCUs before entering data.

NOTE: Everything shown in the O-D Screen relates to the current Demand Set. (See Demand Sets). To select a different
Demand Set, use the Demand Set drop-down list at the top of the main screen.

NOTE: Everything shown in the screen relates to the current junction. To select a different junction, select any item within that
junction in the Data Outline or the Junction Diagram, or use the Junction drop-down list on the main vertical toolbar. Use the
padlock to lock the screen, i.e. prevent it from changing when you click on other junctions.
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NOTE: The screen will be locked if values do not vary over time and a time segment other than the first time segment is

selected.

TIP: You can choose whether the Turning Counts screen should arrange its columns either by destination or by movement (as

shown in the two screenshots below) by setting Data Outline>Options>Sorting and Display>Data Matrix Style.

Origin-Destination Data - Whole Period - Junction 1

Calculations = Options

From \ To Arm 1 Arm 2 Arm 2
Arm 1 0.000 500,000 250,000
s
Arm 3 250,000 300,000 0000

00,000

Origin-Destination Data - Whole Period - Junction 1

Demand (PCU/hr) | Calculations

Options

From |\ To 1st exit 2nd exit U-Turn Total
Arm 1 500,000 250,000 0.000
Arm 2 300,000 100,000
Arm 3 250,000 300,000
1050000 E50.00D

8.1.1

Entering O-D demand data directly

If you have demand data in the form of O-D matrices, then you should:

e Enter the O-D data directly in the O-D screen.

e In the Demand Screen, check that Use O-D data is ticked for each arm. By default in a new file this will
already be ticked. (If this option is NOT ticked then Junctions 9 will treat the O-D data purely as turning

proportions and will expect you to enter the actual demand volume elsewhere; see the next section.)

The actual demand that the traffic model uses for each time segment will be based on this entered data and will

optionally be ‘shaped’ into a typical peak period curve according to the currently selected traffic profile type.

8.1.2

Using demand and turning proportions separately

If you know that, for example, the demand on Arm 1 is 600 PCU/hr in total and you know separately that 25%

turns left, 50% straight on and 25% turns right, then you can EITHER:

e Convert this information into O-D data and enter it directly as described in the previous section. l.e. enter
150, 300 and 150 PCU/hr as the O-D demand for Arm 1.

e Then, In the Demand screen, tick Use O-D Data. The Average Demand in this screen will automatically

appear as 600, i.e. the total of the O-D data.

OR

In the O-D screen, enter the proportions directly. You could enter 0.25, 0.50, 0.25, or 25, 50, 25, or

indeed 150, 300, 150; these all represent the same proportions and the actual volume does not matter.

Average Demand field.

Then, in the Demand screen, un-tick Use O-D Data, and manually enter the total demand (600) in the
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The actual demand that the traffic model uses for each time segment will be based on this entered data and will
optionally be ‘shaped’ into a typical peak period curve according to the currently selected traffic profile type.

8.1.3  Calculations and Options tabs
NOTE: some of these items are only available if the current file is in Advanced Mode.

The Calculations tab of the O-D screen shows some read-only values which are calculated by Junctions 9. For
examples of the use of these tabs please see Traffic flows — numerical overlays.

Options>Varies Over Time: tick this if different movement volumes or proportions are available for each time
segment. (If not, they are assumed to apply to the whole modelled period). In this mode, use the time segment
drop-down selector at the top of the main screen to select each time segment; the turning grids will update to
show data for each time segment.

Options>Estimate from entry/exit counts: Sometimes it may be that turning proportions are not available, but a
set of entry and exit counts on each arm exists instead. In this case, turn on this option and enter exit counts in
the Exit Counts tab of the Demand Screen. The O-D data will then be automatically updated to give an estimate of
turning proportions as derived from the entry and exit counts.
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8.2 Demand Screen

= The Demand Screen is used to specify or to check Demand Flows and to set up some advanced options.
_-|_ If using O-D data directly then use of the Demand Screen is not strictly necessarily but it is still a good

idea to check the data shown here.

The screenshot below shows an example of the Demand Screen. The large blue button at the top confirms that all
flows on the screen are Traffic Demands as opposed to the other possible options of Exit Counts or Pedestrian
Demand. If these options are available, they will also appear at the top of the screen.

Demand - Junction 1 B
_3 Traffic
General Traffic profile type | ONE HOUR v

Average
Profile type - Demand
{(PCU/hr)

[ONEHOUR] 462,00
[ONEHOUR]
[OMEHOUR]

@ Resultant Demand (PCU/hr) for each Time Segment Demand Set Properties. ..
o (08:00 - (08:15 - (08:30 - (08:45 - (09:00 - (09:15 -
rm 08:15) 08:30) 08:45) 09:00) 09:15) 09:30)

347,82 415.33 S08.67 508.67

7377 E73.81 1070.1% 1070.15

627.68 749.75 918.25 518.25

The rest of the screen is split into two parts. The upper part allows you to specify the type of traffic profile for the
current Demand Set (which can also be set by editing the Demand Set’s properties directly), and various options
for each arm.

By default, each arm in the upper grid has Use O-D data ticked, which means that the demand is based on the
values entered in the Origin-Destination (O-D) screen.

The lower part of the screen always shows a read-only set of demands for each arm for each time segment. This
summarises and confirms the demand resulting from whatever traffic profile is selected for each arm along with
any other options such as flow scaling factors. The Calculations>Model Demand tab in the O-D screen shows
corresponding data for each movement.

NOTE: Everything shown in the Demand Screen relates to the current Demand Set. (See Demand Sets). To select a
different Demand Set, use the Demand Set drop-down list at the top of the main screen.

NOTE: Everything shown in the screen relates to the current junction. To select a different junction, select any item
within that junction in the Data Outline or the Junction Diagram, or use the Junction drop-down list on the main vertical
toolbar. Use the padlock to lock the screen, i.e. prevent it from changing when you click on other junctions.
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In the screenshot below, all arms have a ONE HOUR traffic profile. There are three arms and the modelled period
covers 0800-0930, split into six 15-minute time segments. The traffic demand for each arm is specified by the
Average Demand value. This in turn can either be entered directly in this screen (as on Arm 3) or else, as on the
other arms, can be automatically based on O-D data, which is entered in the Origin-Destination (O-D) screen.

Demand - Junction 1 B

5‘,1 Traffic

Traffic profile type | OMNE HOUR W

Profile type

[OMEHOUR]

[OMEHOUR]

[ONEHOUR]

@}’ Resultant Demand (PCU/hr) for each Time Segment Demand Set Properties. ..
(08:00 - (08:15 - (D8:20 - (D8:45 - (09:00 - (09:15 -

L] 08:15) 08:30) 08:45) 09:00) 09:15) 09:30)

301.14 359.59 440.41 440.41

602,28 719.18 BED.E2 BED.E2

752.85 E3E.58 1101.02 1101.02

In this case the total demand on Arm 1, based on data from the O-D screen, is 400 PCU/hr. The ONE HOUR profile
shapes this demand into a ‘peak profile’, where the demand for the first time segment starts off lower than the
entered demand (about 75%), rises to a higher value and then decreases again. (All the profile types except for
FLAT and DIRECT assume that the user is modelling a peak period and therefore assume that the traffic demand
rises to a peak roughly in the centre of the modelled period and then declines.) This is confirmed in the resultant
demand shown in the lower grid. You will see the same numbers in the Demand output of time segment results
when you run the traffic model.

Note that Arm 2 has the same average demand as Arm 1, but the user has specified a Flow Scaling Factor of 200%
and so the resultant demand for Arm 2 is double that of Arm 1.

NOTE: Usually, all arms use the same profile type based on the profile type of the current Demand Set (indicated

by square brackets in the Profile Type column in the upper grid). If necessary you can set a different profile types
on an individual arm by editing the Profile type column.

The following sections describe the alternative traffic profiles available.
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8.2.1 FLAT traffic profile

In a FLAT profile, the demand is the same for each time segment.

8.2.2  DIRECT traffic profile

DIRECT mode allows direct entry of demand for each time segment.

If you have accurate data then DIRECT profiles can be the most accurate method of entering flows. However, you
should be careful to avoid simply replicating noise in your data. Using one of the other profile types (e.g. ONE
HOUR) has the advantage of smoothing out any noise and generating a smooth profile.

If you know that the traffic profile at the junction is unusual — for instance, two distinct peaks within the modelled
period — and that this pattern is consistent and predictable from day to day - then you should use a DIRECT profile.
Please note a single set of traffic observations that happens to show random variations from one time segment to
the next would NOT fall into this category.

There are two ways of using a DIRECT profile:

1. Tick Use O-D data and in the O-D screen, tick Options>Varies over time. Then enter an O-D matrix for
each time segment.

2. Un-tick Use O-D data. A DIRECT tab will then become available in the Demand screen, where you can
enter the demand for each time segment. Data in the O-D screen will then represent turning proportions
for the relevant arms, and this in turn can either be entered for each time segment, or just once for the
whole period.

8.2.3 ONE HOUR (ODTAB) traffic profile

If a one-hour peak period is to be modelled then Junctions 9 can estimate the traffic profile based on a single
demand measurement for the hour. This is based on assumptions about the typical shape of the traffic profile at a
typical site and so may not be suitable for all sites. An example of such a synthesised curve is shown below: note
that it is symmetrical either side of the centre.
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demand flow

tl t2 t3 time

NOTE: When using the ONE HOUR profile type, traffic demand is entered for a single hour, but the synthesised flows include an
extra 15 minutes either side of this period to allow for typical warm-up and run-down periods either side of the central hour.
Therefore the actual modelled time period is always 90 minutes and you will see SIX time segments in the results (if using 15-
minute time segments). However you can optionally choose to show only the central hour in the results and hide the warm-
up/run-down segments, by selecting the Results for Central Hour Only option of the current Demand Set. This option simply
hides the results for the other time segments, and does NOT affect the model itself.

NOTE: Because the demand entered is measured over one hour, the name of this profile is ONE HOUR. (In older versions, the
term ODTAB was used but this would imply that the data must be entered in the form of an OD matrix. Although using an OD
matrix is the most common application of the ONE HOUR profile, it is not the only way of using it.)

NOTE: Using ONE HOUR mode together with the Use O-D data option is equivalent to the ODTAB mode in ARCADY 6/PICADY 5.
Normally in this mode, turning counts should not vary over time, as the ONE HOUR synthesis will deal with the time-varying
aspect. If turning counts DO vary over time, then using a DIRECT profile with Use Turning Counts turned on would be more
appropriate.

Optionally, it is possible to synthesise a profile in ONE HOUR mode by turning off Use O-D data and then simply
entering a single number as the Average Demand for each arm, which should represent the overall demand for a
60-minute period. Junctions 9 will then form a profile based on this single value, adding an extra 15 minutes either
side of the central period, again making up a 90-minute modelled period. The screenshot below shows this: the
ONE HOUR profile is selected and the average hourly flow on Arm 1 has been entered as 800 PCU/hr. This has
been ‘shaped’ into a varying profile. Note that the average of the 4 central time-segment values is equal to 800
PCU/hr.
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Demand - Junction 1

(PCU/hr)

(%)

[ONEHCUR]

E00.00

100,000

[ONEHCUR]

100,000

[ONEHCUR]

Demand Set Properties. ..

100,000

P
(1] ‘ Traffic
General Traffic profile type | ONE HOUR w
. Use Average Scaling
Eked Profile type o-D Demand Factor

(08:15 -
08:20)

(08:30 -
08:45)

(08:45 -
09:00)

(05:00 -
09:15)

(09:15 -
09:20)

715.18

880,82

B&0.82

715.18

602,28

E58.58

1101.02

1101.02

E58.58

752,85

265.69

33031

330.31

265,65

225856

8.24

LEVELS traffic profile

In LEVELS mode, the user sets up a peak profile by entering the times when the flow begins to rise, when it reaches
a peak and when it stops falling, and the flow associated with each point. The figure below shows the 'theoretical'
shape of a synthesised profile in which each part of the central (peak) region forms part of a normal curve.

Demand flow

q2

q3

ql

time

The figure below shows the histogram produced when the time period is divided into eight time segments. These
diagrams show the required input parameters: g1 is the pre-peak flow, t1 the time of onset of the peak, g2 the
flow at the height of the peak, t2 the time that this occurs, t3 the end of the peak and g3 the post-peak flow.
These may differ from arm to arm. The exponential term ('shaping term') in the equation of a normal curve is used
to obtain appropriate values of q between the fixed points t1 and t2 and between the fixed points t2 and t3. The qi
(i =1 to 3) values act as scaling factors.
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Demand flow

t1

2 t3 time

If a LEVELS profile is selected for any arm, then the LEVELS tab of the Demand Screen becomes available. Use the
upper grid to enter the LEVELS data. As data is entered, the lower grid will automatically update to show the
synthesised flows. In the example below, the peak of 500 PCU/hr is reached at 30 mins into the modelled period.
There is no time segment centred on 08:30 so the two time segments either side show a flow lower than 500.

TIP: You can choose whether to work with ‘relative’ or ‘absolute’ times. If a demand set starts at 08:00, then an absolute time
of 08:30 is the same as a relative time of 30 minutes. Set this option via Data Outline>Options>Sorting and Display>Time Style.

Flows - Junction 1: D1 - Scenario 1, AM

=
[_ Traffic Demand T
5 1mvms L —
A Time Flow Rising Time Flow Pezk Time Flow Faliing
rm Rising (PCUfhr} Pazk {PCUhr} Faliing (PCUfhr}
» 0B 1% 50.00 0230 S00.00 0E:45 20,00
2 0B 1% 50.00 0230 S00.00 0E:45 20,00
3 0815 50.00 0B:30 S00.00 0B:45 20,00

{59 Direct / Resultant Flows (PCU/hr)

Demand Set Properties. ..
Arm (0200 - (0B:10 - (0820 - (0830 - {05240 - (0850 -
05:10) O5: 20) 05:30) O5:40) 08:50) 0%:00)
» S0.00 S0.00 38713 345.66 20.00 20,00
2 S0.00 S0.00 38713 345.66 20.00 20,00
3 S0.00 S0.00 38713 345.66 20.00 20,00

The Time Graph mode in the Analyser Screen can be used to quickly plot the direct flows to reveal the shape of the
profile. (Alternatively the lower grid can be copied to the clipboard and then pasted into a spreadsheet.)
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m Am 1 - Time Segment Input (08:00-08:05) - Direct Demand Entry Flow (PCUhr)

300
450
400
350
300
230
200
150
i00
50
0

(08:15-08:20)

(08:00-08:05)
(08:05-08:10)
(08:10-08:15)
(08:20-08:25)
(08:25-08:30)
{08:30-08:35)
(08:35-08:40)
(08:40-08:45)
(08:45-08:50)
(08:50-08:55)
(08:55-09:00)

8.2.5  FOUR trdffic profile

Traffic demand data may be available for a series of consecutive one-hour periods, which can be used as the basis
for a peak period curve.

demand flow

1st hour 2nd hour 3rd hour 4th hour time

Again the profile is assumed to be a normal curve, as illustrated above. From the four hourly counts the program
calculates the required parameters, and hence the demand flow in each time segment.. This option may be used
only where the flows for the four hours (q1, g2, g3 and g4) are such that g2>g1 and g3>q4.

If a FOUR profile is selected for any arm, then the FOUR tab of the Demand Screen becomes available. Use the
upper grid to enter the FOUR data. As data is entered, the lower grid will automatically update to show the
synthesised flows. When using FOUR, the modelled period is expected to be four hours, i.e. 240 minutes —if not, a
warning is shown in the Task List but ARCADY will continue as usual.
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Flows - Junction 1; D1 - Scenario 1, AM

F Traffic Demand j

5 e | 5 ro

Traffic Profile Type

]

FOUR.

Hourl

501 (PCU/hr)

Hour2
(PCUfhr)

Hour2
{PCU/hr)

Hourd
{PCUfhr)

200,00

500,00

1600.00

500,00

1500.00

500,00

{59 Direct / Resultant Flows (PCU/hr)

1700.00

200,00

Demand Set Properties...

Arm (05200 - {08:10 - (08:20 - (08:30 - {08240 - {08250 - (09204

08:10) 08:20) 08:30) 08:40) 0850} 09:00) 09: 1

[ 3 153.40 153.45 163.87 165.26 165.70 182,23 217
2 162.05 162,18 162.67 164.38 169,57 183.51 214

3 0.01 0.08 044 1.57 7.68 25.87 75

The Time Graph mode in the Analyser Screen can be used to quickly plot the direct flows to reveal the shape of the
profile. (Alternatively the lower grid can be copied to the clipboard and then pasted into a spreadsheet.)

| wAm 1 - Time Segment Input (08:00-08:05) - Direct Demand Entry Flow (POU/hr) |
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8.2.6  PHF (Peak Hour Factor)
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Junctions 9 offers the ability to synthesis a simple traffic profile based on a known PHF and hourly traffic flow.
Note that this method makes a number of assumptions and is not recommended unless this is the only source of

data.
Peak Hour Factor (PHF) is defined (US HCM 1994) as
PHF = hourly volume / peak rate of flow within the hour
Typically PHF uses 15 minute periods i.e.

PHF = (V,+ V, + V3+V,) / (4* the greater of (V,or V3))

where V,, is the flow or volume within each 15 minute segment (flow per 15 mins)

The higher the PHF, the smoother the traffic profile.
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If the profile type to PHF, the current Demand Set is automatically set to contain 4 x 15-minute time segments.
The PHF tab of the Flows Screen then shows the following columns:

Hourly Volume: this is simply a repeat of the Average Demand shown on the main tab.
Peak Hour Factor: enter the PHF value; it is automatically copied to all arms.
Peak Time Segment: you can choose which time segment should contain the peak of the profile.

For the current Demand Set, if you tick Single Time Segment only, then the Peak Time Segment option becomes
irrelevant and the PHF profile simply gives a demand flow of [hourly volume/PHF].

Flows - Junction 1: D1 - Scenario 1, AM

r Traffic Demand ]

/55 PHF  Traffic Profile Type  |PHF -

Hourhy Pezk
Arm & Volume Hour Pazk Time Segment
(PCU/hr) Factor
» 1000.00 0,20 Middle -
2z B00.00 0.20 Middle -
3 1200.00 0.0 Middle hd

{59 Direct / Resultant Flows (PCU/hr)

Demand Set Properties...

(0800 - (D215 - ((0E:230 - (DBz45 -
08:15) 08:30) 08:45) 05:00)

Arm
[ 3 525.53 1074.07 1074.07 525.93
2 740.74 855.26 853.26 740,74

3

1111.11 1288.89 128889 i111.11

8.2.7 Pedestrian Demand

If any arm has a crossing, then Pedestrian Demand can be edited in the Demand Screen. Choose the Pedestrian
Demand button at the top of the screen and then use the upper and lower grids as usual. Each crossing can have a
different profile type and can be set up in the same way as normal traffic profiles.

NOTE: You can also enter pedestrian demand directly as one of the properties of the crossing itself, which will
usually be simpler unless specifically needing to set up a profile type for the pedestrian demand.
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8.3 Vehicle Mix screen

w Press this button on the vertical toolbar to show the Vehicle Mix Screen

See also: PCU/Veh data input.

Modelling traffic at a junction requires knowledge of the vehicle mix at the junction. Some parts of the model
work with PCUs (Passenger Car Units) and others with Vehicles, and although you only need to enter one or the
other, a vehicle mix is required in order for the program to convert between PCUs and Vehicles.

In Junctions 9, a full set of vehicle classes is not required and instead there are two modes that the user can choose
from: (Vehicle Mix Source option in the Options tab of the Vehicle Mix screen.)

1. Heavy Vehicles Percentage (HV%) mode: A set of percentages of heavy vehicles is entered. This is the
default setting.

2. PCU Factors mode: A set of ‘average PCU per vehicle’ values is entered.

Both modes are used in conjunction with a value that tells the program the average PCU value of a ‘Heavy Vehicle’
(HV). The definition of ‘Heavy Vehicle’ is left to the user and is really no more than a label, but is intended to
represent ‘heavier than usual’ vehicles. The usual definition within Junctions 9 is that a heavy vehicle is defined as
a vehicle with more than four tyres in contact with the road, including any trailer, and it has a PCU factor of 2.0.
You may wish to adjust this for use in your region, via the Options tab.

Whichever mode is used, values for the other mode are always calculated automatically by the program. The basic
relationship PCU = Veh x AveragePCUPerVeh applies to any data that involves PCUs or vehicles. If a full set of
vehicle classes is available, or if accurate PCU factors for each stream are known, then the Average PCU Per Veh
values can be entered directly.

Vehicle Mix - Whole Period - Junction 1 B
&
o)

HV % | PCU per Veh @ Options

From\To | Arm1l | Arm2 | Arm 3 | &verage
Arm 1 10 10 10

Arm 2 5 5 5 5

Arm 3 5 5 5 5

Average

NOTE: even if you are working with PCUs, you should still enter values for the Vehicle Mix grid. This is because some parts of
the traffic model, such as the queue and delay calculations, always work in vehicles and so the program always needs to be able
to convert internally between PCU and Vehicles. (However in practise this will only make a noticeable difference when the RFC
of an armis close to 1.0.)

NOTE: Whether you enter your demand data in units of Vehicles or PCU, you should always work out the HV% in terms of
vehicles. For example if you count 12 cars and 3 heavy vehicles, that is a total of 15 vehicles, or (12+3*2)=18 PCU altogether
(assuming that a HV is worth 2 PCU) and the HV% would be (3/15*100)=20%.
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NOTE: Everything shown in the Vehicle Mix Screen relates to the current Demand Set. (See Demand Sets). To select a different
Demand Set, use the Demand Set drop-down list at the top of the main screen.

NOTE: Everything shown in the screen relates to the current junction. To select a different junction, select any item within that
junction in the Data Outline or the Junction Diagram, or use the Junction drop-down list on the main vertical toolbar. Use the
padlock to lock the screen, i.e. prevent it from changing when you click on other junctions.

NOTE: The screen will be locked if values do not vary over time and a time segment other than the first time segment is
selected.

8.3.1 Vehicle Mix screen options

If necessary, use the Options tab to choose a Vehicle Mix Source mode. Check that the PCU Factor for a HV value is
sensible.

Vehicle Mix - Whole Period - Junction 1 H
HV% | PCUperVeh Options |

Default vehicle mix | (*) Defaults

Vehicle mix varies over time O

Vehicle mix varies over turn

Vehicle mix varies over entry

Vehicle mix source HV Percentages W

PCU Factor for a HV (PCU) 2.00 *) Defaults

When Vehicle Mix Source is set to HV Percentages (the default setting), the HV% tab is enabled, otherwise the PCU
per Veh tab is enabled. Values in the disabled tab will automatically update based on the values from the enabled
tab.

Use Vehicle Mix Varies Over Time if different factors are available for each time segment. (If not, they are
assumed to apply to the whole modelled period). In this mode, use the time segment drop-down selector at the
top of the main screen to select each time segment; the data grids will update to show data for each time
segment.

If Vehicle Mix Varies Over Turn is turned off, then a single value is entered for each arm, which is assumed to
apply to each exit from that arm. E.g. if 25% is entered for Arm A, then this applies to ALL traffic entering the

roundabout on Arm A, regardless of destination.

If Vehicle Mix Varies Over Entry is turned off, then values are entered for the first arm only, which are assumed to
apply to all other arms.

If both of the above options are turned off, then a single value is entered for the entire junction.

8.3.2  Effects of changing Vehicle Mix on inputs and outputs

Consider firstly a simple file where there are no heavy vehicles and the Average PCU Per Veh for all arms is 1.0. In
this case, 1 Vehicle = 1 PCU. The demand on each arm is entered as 10 veh/min and the RFC (on each arm)
happens to be 0.85.
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A datagrid showing custom columns can be used as a convenient way of checking demand input, output and RFC,
as shown below. The Average Demand is the flow as entered in the Demand screen, and can be edited directly via
the data grid. The other two columns are shown in green because they are outputs from the model. The Demand

column shows the final traffic demand as used in the model, after all scaling and any other effects, and is treated
as an output. Usually it will be the same as the input demand.

Filters » Column Layouts ~ Full-size mode

Data Grid - Time Segment Results - Showing 3 of 3 items; 3 col..

Average Demand Demand
Flowi (Veh/min) (vehymin}

10.00

In this case, both the input and output demands are shown in veh/min and both show 10, as expected. If the
Data>Units screen is used to switch to PCUs instead of Vehs, there will be no change, because in this file there are

no heavy vehicles and so 1 PCU =

1 Veh.

Consider now changing the Vehicle Mix so that there are 50% heavy vehicles on all arms, giving a corresponding
Average PCU per Veh factor of 1.5 for each arm.

Vehicle Mix - Roundabout 1

{53 Average PCU per Veh {5# HV Percentages _
From | To: Arm 1 Arm 2 Arm 3 Average
Arm 1 50,000 50,000 50.000 50.00
Arm 2 50,000 50,000 50.00
Arm 3 E0.000 50,000 50.000 50.00
Average 50.00 50.00 50.00 =

If the file is re-run, the flows are still shown in vehicles but the RFC has now increased. The junction contains more
heavy vehicles than before, so the performance is worse. Queues and delays will also be found to be worse.

Filters = Column Layouts = Full-size mode

Average Demand Demand
Flow (Veh/min} {vieh/min}

10,00

Data Grid - Time Segment Results - Showing 3 of 3 items; 3 col..

If the Data>Units screen is used to select PCU

now shows 15 PCU/min, as expected.

as the unit for outputs, then as shown below the Demand column

Filters = Column Layouts = Full-size mode

Average Demand Demand
Flowr (Veh/min} (PCUfmin}

10.00

Data Grid - Time Segment Results - Showing 3 of 3 items; 3 col...

Units
Distance Traffic Flows Average Delay
@m @ min .;;;. s
® & @ min
e IR Total Delay
Traffic Unit EEL @ min

Inputs*  Results L0l
(SR TR

Rate of Delay
@ veh

FCU-min @) min
pr @M

Deefaults shown in bokd

* changing the wraffic unit type for inputs changes the unit but not the input values.
If you changs these units you will nasd t renun the fie.
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Suppose now that you want to enter the flows of 15 PCU/min directly. In this case, select PCU as the unit for
inputs, enter 15 directly for each arm and re-run. Both columns now show 15 PCU/min. In this mode, a vehicle
mix still needs to be entered so that the program can calculate the number of vehicles on each arm, as used in
queue and delay calculations.

Data Grid - Time Segment Results - Showing 3 of 3 iterns; 3 col... [B

Filters = Column Layouts = Full-size mode

Average Dema.nd _ Deman.d REC
Flow (PCUfmin} {PCU{min}
4 15.00 15.00 1304
15.00 15.00 1304
15.00 15.00 1305
45,00 131

See also: Units for data input; Units for data output

8.4 Using the same flows for multiple junctions

Sometimes you may want to enter a single set of demand and HV% data and apply this to several junctions. This
can be useful when comparing junction types and saves having to enter (and keep updating) traffic data for each
junction.

If, for example, you want Junction 2 and Junction 3 to both use the same flows as Junction 1, then you would:

- Go to the properties of Junction 2

- Tick the Copy Flows option

- Enter the ID of Junction 1 as the Junction to copy flows from
- Repeat for Junction 3

1 2 3
1 2 3
untitied untitled untitled
Junction Type Standard Rou... T~ | Standard Rou... T | Standard Rou.. =
Arm order 1,234 1,2,3.4 1,2,34
Copy flows O
Junction to copy flows from 1 1

All relevant traffic flow screens such as the O-D, Demand and Vehicle Mix screens, will then be read-only when
looking at Junctions 2 or 3, and will contain a copy of data from Junction 1. If you change the flows for Junction 1,
it will automatically be copied into Junctions 2 and 3.

NOTE: For comparing layout options, you can also use Analysis Sets, but different junctions are required if comparing different
junction types, or if there are different numbers of arms or any other ‘structural’ changes.
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9 Traffic Model Outputs

Results (outputs) are generated when you run a file (see Running Files ). There are several types of results,
including:

e  Results for each arm/stream for each time segment (e.g. delay on Arm 1 for time-segment ending 08:15)
e  Results for each arm/stream for the whole modelled period (e.g. average delay on Arm 1 for 08:00-09:00)

e Summary results for each Analysis/Demand set, shown in the Summary Results screen.

Results can be viewed in various places, such as:

e Summary Results screen

e Data Outline sections (use the Results button on the main toolbar to jump to these sections)
e Reports

e Junction Diagram overlays

NOTE: Remember that results are those from the last successful run of the traffic model. If you subsequently
change input data but don’t re-run the model, then the results may be inconsistent with the current data file. In
general, results are shown with a red background if the file has changed since the last run; this will change to a
green background once the file has been run.

TIP: To compare results between different runs or files, see Comparing files and data sets.

91 Units for data output

To show the Units screen, click Data>Units from the main menu.

The Units screen lets you choose between alternative units for data output, as listed below. (Other items on the
screen affect inputs only — see Units for data input.) Units can be switched at any time.

Note that all unit options are saved as part of the file (as opposed to user preferences).

Units =]
Distance Traffic Flows Average Delay
@ m G min 5
':'ft per () he @ min
. time segment Total Del
] elay
Speed . _
Traffic Unit @ mi
@ kph veh @ :1'"
=) mph Inputs®  Results
@ mis ) pCcUu () PCU Rate of Delay

@ veh @ veh Veh-min (@ min
prr (b
Drefaults shown in bold
* changing the traffic unit type for inputs changes the wnit but not the input values,
If yiou change thesa wnits you will need to renn the file,
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9.1.1 Traffic Flow Units

You can work with traffic flows (vehicular and pedestrian) per minute, hour, or time segment. When switching
units, all inputs and outputs automatically appear in the new units. This does not affect the underlying data and so
units can be switched any number of times.

For example if the current time segment length is set to 15 minutes, then screens may show a flow of 600 PCU/hr,
or 10 PCU/min, or 150 PCU/TS*, all of which are exactly equivalent.

* TS = ‘Time Segment’

NOTE: If working in ‘per time segment’ mode, note that this affects ALL traffic flow screens.

9.1.2 PCU/Veh data output

Traffic flows, queues and other traffic data can be expressed either in vehicles or in PCU. If a heavy vehicle is
worth 2 PCU and a particular traffic stream is known to consist of 50% heavy vehicles, then each vehicle in that
stream is equivalent to 1.5 PCU. If the traffic flow is counted as 100 vehs per hour, that is equivalent to 150
PCU/hr.

Outputs are available in both PCUs and Vehicles. If the vehicle mix is changed, you must re-run the file.

The choice of PCU/Veh is set separately for inputs and outputs. The output unit can be switched at any point and
the results screens will automatically update to reflect your choice.

Generally outputs displayed in PCU will be larger numbers than when displayed in Vehs.

See also: Vehicle Mix screen.

9.1.3  Delay Units

There are three types of delay used in results:

1. Average Delay: This is the delay, in seconds or minutes, experienced by an ‘average’ vehicle. This may
appear in some outputs simply as ‘Delay’ or as ‘Average delay per arriving vehicle’. It is used as the
measure of delay shown in the Summary Results Screen, and for the Max Delay output in whole period
results, and is also used for Level of Service and for Point-to-point journey times.

2. Total Delay: This is the total delay experienced by a quantity of traffic in a given time period, in units of
vehicle-minutes, or PCU-hours, for example. This is useful if, for instance, you are performing an
economic comparison and need to know the TOTAL delay experienced by all traffic.

3. Rate of Delay: This is the total delay in a given time period, divided by the time period length —i.e., the
rate at which delay accumulates over the time period. Its units are veh-min/min, or PCU-hr/hr, for
example. When applied to queueing delay, the units of veh-min/min are equivalent to veh, and the rate
of queueing delay is equivalent to the average queue at any given time.

For example, consider a 10-minute period where the queue, observed every minute, is observed to be 5 vehicles
long. This could represent 10 successive queues of 5 vehicles each, where each vehicle is delayed for one minute,
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giving a total delay of 10 x 5 = 50 veh-min. Alternatively it could be the same 5 vehicles, all delayed by 10 minutes.
Again this would give the same total delay of 5 x 10 = 50 veh-min. In both cases the rate of delay is 5 veh-min/min,
or 5 veh. Of course in reality the situation will be somewhere between these extremes and the queue length itself
will vary over time. The Average Delay (per Arriving Vehicle) is the most useful output to determine how long each
vehicle is actually likely to be delayed for.

9.2 Summary Results Screen

The Summary Results screen shows a summary of the results from the last run of the file. It is shown
Summary automatically whenever you run the file (unless you turn off Preferences>General>Show Summary

Results screen after running model). To show results from the last run, you can also click this button
on the main vertical toolbar.

Summary Results : x|

Show - Celumns -

AM PM
] Queue (Peu) | Detay (=) Rrc |Los |

Existing layout - 2015

Arm 1 1.1 11.70 |0.52| B 0.4 7.98 [0.27| A

Arm 2 4.6 31.56 [0.83| O 1.5 12.46 (0.60| B

Arm 3 2.8 29.31 [0.81| O 9.1 63.51 |0.93| F
Existing layout - 2020

Arm 1 40.1 207.14 |1.10| F 2.4 20,33 |0.71

Arm 2 16.6 101.25 |1.00| F 8.3 53.00 |0.92

Arm 3 15.3 115.01 |1.02| F 2.8 61.83 [0.93
Proposed layout - 2015

Arm 1 0.5 8.17 [0.34| A 0.2 6.66 [0.18| A

Arm 2 1.3 11.30 |0.56| B 0.7 .42 (042 A

Arm 3 1.1 11.65 |0.53| B 1.5 14.13 |0.60| B
Proposed layout - 2020

Arm 1 2.5 20.16 |0.72| © 0.9 10.26 |0.47| B

Arm 2 1.9 16.62 |0.66 | © 1.6 13.62 |0.62| B

Arm 3 1.9 16.62 |0.66 | © 1.5 14.12 |0.60| B

Values shown are the highest values encountered over 3!l time segments. Delay is the maximum
walue of sverage delay per arriving wehicle.

The results shown in this screen represent the ‘worst’ values over all time segments — generally, the highest
values. Note that these may come from different time segments; for example, the longest queue for a particular
arm may occur during a different time segment to when the highest delay occurs, which in turn may differ
between arms. The values shown here are also available through the Data Outline in the Whole Period Results
sections. For more detailed results, study the individual time segment results, or generate a report.

e Use the Show menu to control whether to show all Analysis and Demand sets (as shown in the
screenshot), or, more simply, only the currently selected set. See Analysis/Demand Sets and Summary
Results for a full discussion of the use of the Summary Results screen with Analysis and Demand Sets.

e If showing all sets, then a bold font is used for the results for the currently active Analysis/Demand set
pair. In the screenshot above, the user is currently working with the proposed layout for the 2020 AM
scenario, which corresponds to the bottom-left segment of the Summary Results screen and so these
results are shown in bold.

e Use the Columns menu to control which results should be shown. See also: Queue Variations
(percentiles) and Queue Markers and Residual Capacity.
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e Colour-coding is used to indicate where values exceed user defined thresholds, which can be set in Data
Outline>Options>Analysis Options.

e If working with multiple junctions, you can filter the results to the currently selected junction only by
turning off Mode>Show all junctions.

As with all other outputs, a green background indicates that the results are up to date. A red background
indicates that the file has changed since the last run and that you should re-run the file. In the screenshot above,
the user has made a change to the traffic flows for the 2020 AM period. Therefore the summary results for both
the existing and proposed layout for 2020 AM are shown with a red background. They will turn green when each
set is run — either one at a time, or by clicking Run Model>Run all data sets on the main Junctions 9 toolbar.

NOTE: Results for all Analysis/Demand sets are stored in the file. This means that even if showing results for one set at a time,
you can change set and the results for that set will be shown. (This is in contrast to Junctions 8 and earlier, where the results
for only one set at a time were stored.)

9.3 Time Segment Results

_ Click this icon on the vertical toolbar to jump to the Time Segment Results section of the Data Outline

ﬂ for the current junction. This will be for arms, streams or lanes, depending on the junction.

Resuls  Alternatively, use the drop-down arrow to choose which results to show. Depending on options in
File>Preference it may show the Data Editor or a Data Grid.

Remember that the results shown on screen are for the currently selected time segment only. To change time
segment, use the time segment drop-down selector at the top of the main screen.

To display results for all arms/streams together, use a Data Grid. (See Working with data grids for more details.)

It is not possible to display results for all time segments together in a grid but such tables are printed when you
generate a report. The Time Graph Mode of the Analyser Screen is also a convenient way to quickly show how
values vary over time.

It must be stressed that the calculated queues and queuing delays are average values of broad distributions, and
considerable variation about these values will be encountered in practice. In fact, day-to-day variations in the
gueue-lengths and delays can occur at any given time in the peak period.

The number of outputs shown depend on whether the file is in Advanced Mode. The screenshot below shows the
Data Editor for a roundabout file in Advanced Mode.
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Data Editor B
2, Arm Results O
_JJ {Arm 1 - Arm Results (08:15-08:30))

Total Demand (PCU/ he) 558.72
Junction Arrivals (PCU) 145,68
Circulating flow (PCU/hr) 275.98
Capacity (PCU/hr) 637.06
RFC 0,240
Throughput {PCU/hr) S7B.7:

Throughput {exit side) (PCU/hr) |157.70

Start quewe (PCU) 34
End queue {PCU) 84
Delay (s) 49,237
LOS E

Total scheduled traffic demand during this
time-segment (taking into account all scaling
effects). Total = junction + bypass demand.

Default: 0.00 PCU/hr

Defaults

Total Demand: This shows the total traffic demand on the arm, after all scaling effects.

Junction Arrivals: The total number of vehicles or PCU that arrive during this time segment (= demand x time
segment length)

Circulating Flow: This is the calculated circulating flow past this arm (for roundabouts only)

Throughput (or Entry Flow): This is the calculated throughput across the give-way line. It is the lower of the
demand or the capacity during the time segment, as shown by the blue line in the graph below. The graph shows
the demand (green line) rising steadily as the network flow scaling factor is increased. The capacity (red line)
decreases as the junction becomes busier. The throughput (blue line) initially follows the demand but is then
restricted by the capacity, and then falls in line with the decreasing capacity. At the point where the demand is
close to capacity (i.e. RFC is around 1.0), the throughput is less than both the demand and the capacity. This is due
to the random nature of traffic arrivals and random queueing theory. When the RFC is close to 1.0, this
randomness is most noticeable and means that vehicles may randomly bunch up and cause momentary queueing,
which results in the throughput being less than the theoretically available capacity. At lower flow rates, this
randomness has little effect, and at higher flow rates, there is likely to be continuous queueing which will negate
any randomness.
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B Arm A - Entry Flow (Veh/min)]
B Arm A - Capacity (Veh/min)
® Arm A - Demand (Veh/min)

22

21

20

19

18

17

16

15

1 1 1 1
1%0 65 70 75 80 85
Analysis Set 1 - Network Flow Scaling Factor (%)

Throughput (exit side) (or Exit Flow): This is the calculated flow OUT of the junction on this arm.
Pedestrian Demand: The two-way pedestrian flow (if any) across the arm.
Capacity: The calculated capacity of the entry. See the graph and discussion above.

RFC: Ratio of flow to capacity. The RFC provides a basis for judging the acceptability of junction designs and
typically an RFC of less than 0.85 is considered to indicate satisfactory performance. This depends however on the
context of the study and so the user’s own judgement is also required. Also known as V/C ratio (traffic
volume/capacity ratio).

For Priority Intersections, a ‘satisfactory’ RFC depends on the speeds encountered at the junction. The capacity
formulae used in PICADY were mainly developed from studies at UK major/minor junctions on public roads. Most
of these junctions had major roads with speed limits of 50 mph or less. At high-speed major roads, a lower RFC
(e.g. 0.75) is recommended instead. Please see your relevant design guidelines, such as UK TA 23/81.

For Signalised Intersections, the RFC output is replaced with DOS (Degree Of Saturation), which has an equivalent
meaning.

Start Queue / End Queue: The queue at the start and the end of the time segment. The difference between the
two shows the evolution of the queue during this time segment. The values are the total number of queueing
vehicles on the arm, regardless of their distribution on the road. E.g. a queue of 10 vehicles could be 10 single-file
vehicles, or a row of 5 vehicles queueing two abreast. (If using Lane Simulation mode, you can however look at
individual lane results to see more details.) Queues include slowly moving vehicles as well as stationary vehicles.
As with most other outputs, the values shown are expected values and represent the value you would expect to
observe on a typical day, at the start/end of the appropriate time segment. If comparing with observations you
should bear in mind that your observations should be averaged over several days.

Delay: This is the average time that a vehicle must wait on the approach before it can enter the junction. See also:
Delay Units.

LOS: This is the unsignalised Level of Service. See Queuing Delay for details.
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9.3.1 Queuing Delay

This sub-section of time segment results can be accessed by clicking the relevant section in the Data Outline, under
the Arm Results or Stream Results section.

To view these results you must be in Advanced Mode and must also tick Options>Analysis Options>Calculate
detailed queueing delay.

['] | pata Editor B
[MNaw Filz] .
+ File Description I~ Queueing Delay
%) Anzhysis Set Definitions .J (Arm 1 - Arm Results (08:00-08:15))
+- Demand Set Definitions
= Junction Network Queueing Total Delay (PCU-min) 64,52 ]
= J+urAEEi'?;|t1p rediction Queueing Rate O Delay (PCU-min/min) |4.30 (]
=) Arms Average Delay Per Arriving Vehicle (s) 15853 \9
= Arm 1
= Capacity Unsignalised Level Of Service \9
Roundabout Geometry Signalised Level Of Service E \9
Bypass
¥ Pedestrian Crossing
Exit Restriction Total queneing delay in this time-segment
Queue Options
3 Calibration
=) Arm Results {08:00-08:15)
Queueing Delay Default: 0 PCU-min
Advanced =
Whole Period Results '-“j) .9
5 Arm 2 Default Values Done
+ Arm 3
|- Options

[

Queuing Total Delay: This is the delay suffered during the time segment by all the vehicles which are queuing
during that time. See Delay Units.

Queueing Rate of Delay: See Delay Units.

The Level of Service (Highway Capacity Manual (HCM 2000)) outputs show the unsignalised, and equivalent
signalised, level of service values for the time segment, based on the Average Delay per Arriving Vehicle. The
transportation LOS system uses the letters A through F, with the definitions below being typical:

A = Free flow

B = Reasonably free flow

C = Stable flow

D = Approaching unstable flow
E = Unstable flow

F = Forced or breakdown flow

The thresholds A-F are based on the queuing delay on each arm, and these thresholds differ for unsignalised and
signalised junctions. (One reason for this is that delay at a signalised junction is more ‘acceptable’, because drivers
expect to be delayed at traffic lights. For example, a delay of around 20s may correspond to unsignalised LOS C,
but signalised LOS B.) Junctions 9 shows the LOS according to both the unsignalised and the signalised thresholds,
for comparison purposes. If the junction is a signalised one, the LOS shown in results will be the signalised LOS.

Note that the LOS in Junctions 9 is based purely on the queueing delay, taking into account delay experienced in
previous time segments (i.e. the Average Delay Per Arriving Vehicle). In some definitions, the control delay at an
intersection also includes elements of geometric delay; these are NOT included due to the extra amount of data
that would be needed. If you are interested in including these elements, you should use the Geometric Delay
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model and add the resulting geometric delay values to the queueing delay and then use the published thresholds
to look up the corresponding LOS.

For further details about Level of Service, see http://en.wikipedia.org/wiki/Level of service.

9.4 Whole Period Results

ﬂh:: - Time Segment Results (Arms/Streams)
Rizsu
@ Whole Period Results (Arms/Streams)
S imvmiEns |

To jump to whole period results, use the dropdown menu of the Results button on the main vertical toolbar.

The results shown here are for the entire modelled period and in most cases are aggregates of the individual time
segment results. The most useful results are also shown in the Summary Results screen.

To display results for all arms together, use a Data Grid. See Data Grids for more details.

The number of outputs shown depend on whether the file is in Advanced Mode. The screenshot below shows the

Data Editor for a file in Advanced Mode. To view all possible results you must also tick Options>Analysis
Options>Calculate detailed queueing delay.

Data Editor £l
.. Whole Period Results

:’.’-J {Arm 1)

Max RFC

Max Delay (s)

Max Queue (PCU)

Max LOS F
Average Demand (PCU/hr) 1263.01
Total Junction Arrivals {PCU) 1554.51
Total Queusing Delay (PCU-min) BLET. A5
Average Queueing Delay (s) 7133

Rate Of Queueing Delay (PCU-min/min) 9519
Inclusive Total Queweing Delay (PCU-min) 311515

Inclusive Average Queueing Delay (s) 288,71

Maximum RFC over time segments

Default: 0
9 ©
Default Values Dane

The Max RFC, Delay, Queue and LOS are the ‘worst’ values over the time period. Note that the max RFC may
occur in a different time segment than the max queue, and so on. These values are also displayed in the Summary
Results Screen. The maximum queue shown here represents the longest expected queue encountered in any of
the time segment results. For any given time segment, the actual queue at the site will vary around this expected
value from day to day. You can use Queue Variations (percentiles) and Queue Markers to show additional outputs
such as the the queue that would be expected on 95% of occasions.
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Average Demand: This is an average of the demand in each time segment.
Total Junction Arrivals: This is the sum of the arrivals in each time segment.

Total Queueing Delay: The total delay experienced by all vehicles over all time segments. The Average Queueing
Delay and Rate of Queueing Delay are derived as described in Delay Units.

The Inclusive delay values take account of any vehicles still queueing at the end of the last time segment. This will
only differ from the non-inclusive values if there is significant queueing during the last time segment.

9.5 Results for Priority Intersections

For Priority Intersections, the main results are for each stream. The screenshot shows a set of basic stream
results. (More columns will be shown if the file is in Advanced Mode).

Data Grid - Stream Results - Showing 5 of 5 items

Filters ~ Column Layouts ~ Rotate grid |Full—size mode |

(Q
,L_f] Stream Results

Stream it:fg lD:nD':':d ET;:; p;i:;:n ﬁ?ﬁ?ﬁ; RFC Qlirlja DIESI?"' LOS
{PCUfhr) | {PCUfhr) | (Ped/hr) i {PCU} :
» | B-AC |{08:00-08:15)| 15057 0.00 454,50 0331 0.43 11656 | B
C-A |(os:00-08:15) |  75.29 0.00
CB |(08:00-08:15) 75.23 0.00 540,48 0.139 0.16 7715 | A
A-B | (08:00-08:15)| 7529 0.00
A-C | (08:00-08:15)| 7523 0,00

You can choose whether or not to show priority streams by setting Data Outline>Options>Sorting and
Display>Hide Priority Streams. |f this option is ticked, then streams such as A-C, are hidden. (These streams carry
unimpeded traffic and so never have queue and delay outputs.)

Data Grid - Stream Results - Showing 5 of 5 items

Filters ~ Column Layouts -~ Rotate grid |Full-size mode |

(ﬁ
I'_:j Stream Results

Total Entry Pedestrian ; End
Stream SRtraaE D=rmand Flow: Demand I?gjf:v} RFC TJusus DIEL;W LOS
=5 (PCUfbr) | (PCUfhr) | (Pedfhr} i b (pcu) \=
» B-AC {{08:00-08:15) 150.57 0,00 454,50 0,331 0.43 11,658 B
C-BE | (0B8:D0-08:15) 7529 0,00 E40.48 0.13% 0.16 7718 A

The order of streams can be controlled via Data Outline>Options>Sorting and Display>Stream Grouping. You can
choose to list streams alphabetically by origin or destination, or, list them in a similar order to that used by PICADY
5.

Additionally, you can use the Data Outline to show some results for each arm. This shows a small set of outputs
for each arm, such as the total entry flow (throughput) on the arm.
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Data Editor |
2. Arm Results
._J {Arm A - Arm Results (08:00-08:15))
Total Demand (PCU/hr) 150.57 (B
Junction Arrivals (PCU) 764 @
Entry Flow (PCU/hr) 0.00 (B
Exit Flow {PCU/hr) 0.00 (B
Pedestrian Demand (Ped/hr) ,3

Total scheduled traffic demand during this
time-segment (taking into account all scaling
effects). Total = junction + bypass demand.

Default: 0 PCU/hr

Default Values Done

9.5.1  Results for blocked streams

The screenshot below shows results from a T-junction where there is no blocking on the major arm. Demands on
Arms A and B have been set to zero for clarity, so the only flow is on Arm C. The turning counts have been entered
such that the demand for each of C-A and C-B is 400 PCU/hr. As expected, the entry flow (throughput) for C-A is
identical to its demand, because C-A is a priority stream with effectively infinite capacity. Also as expected, the
entry flow (throughput) for C-B (the right-turn into the minor arm) is slightly lower than its demand, with a
corresponding small queue. (The queue would be much higher if there were non-zero flows on arm B.)

Note that stream B-AC is a non-priority stream, and so has a RFC defined, but which happens to be zero in this case
because the turning counts from Arm B are zero.

Data Grid - Stream Results - Showing 5 of 5 items B

Custom Grids = Filters » Rotate grid Full-size mode |

Stream SR::g D:n;.:-:d E&r: &P;:r) RFC Qlildue LOS
(PCU/hr) (PCU/{hr} {PCU}
B-AC |(08:00-08:15) 0.00 0.00 370,02 0,000 0,00 A
(08:00-08:15) | 400.00 400,00
(0B:00-08:15) | 400.00 91,42 573,95 0,597 2,14 C
A-B  |{0B:00-08:15) 0.00 0.00
A-C | {08:00-08:15) 0.00 0.00

In the non-blocking case shown above, the demand shown in the results for Arm Cis 400 + 400 = 800 PCU/hr.

If the file is changed so that full blocking is specified on Arm C, then the results below are shown.
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Data Grid - Stream Results - Showing 5 of 5 items %]
Custom Grids = Filters = Rotate grid Full-size mode

Stream i::g D:::}:d Iglmfr: E::F’Lﬁ‘r’} RFC Qﬁlﬂe LOS

{PCU/hr} {PCU/hr} {PCU}

B-AC | [(08:00-08:15) 0,00 0,00 370,02 0,000 0,00 A
e {05:00-08:15) 756.10 723.80 B45.%0 0,854 8.07 C
» E (08:00-08:15) 43.50 43.50
e (0B:00-08:15) 0,00 0.00

A-C | {08:00-08:15) 0,00 0.00

Because the right-turners into Arm B now block straight-ahead C-A traffic, the stream definitions are changed. The
priority stream C-A still exists, but the C-B stream is replaced with a C-AB stream that represents ALL blocked
traffic. This C-AB stream includes right-turners plus straight-ahead traffic that is blocked by the right-turners.

In blocking cases, the meaning of the Demand field shown in results changes slightly. It indicates the way that
traffic is assigned to either the C-A or C-AB stream, and this will vary depending on blocking effect. In this
example, 43.90 PCU/hr of straight-ahead traffic is calculated as having uninterrupted priority (i.e. will be
unaffected by blocking). A much larger proportion of traffic (756.10 PCU/hr) does experience blocking, and the
traffic in this stream and its associated queue consists of both right-turners AND blocked straight-ahead traffic.
The sum of these two demands is 800 PCU/hr, i.e. the originally specified demand for Arm C.

If the blocking type is changed to partial blocking, by specifying a non-zero value for the Blocking Queue field, a
higher proportion of traffic straight-ahead traffic is uninterrupted and so is assigned to the C-A stream. Again, the
sum of the two demands 594 and 206 totals 800.

Data Grid - Stream Results - Showing 5 of 5 items )
Custom Grids = Filters ~ Rotate grid Full-size mode |
Stream SR::E D:;Dn:ld EE:: g‘g‘ﬁ} RFC Qlil:e LOS

{PCU/hr) {PCU/hr) {PCL)
E-AC | {0B:00-08:15) 0.00 0.00 370.02 0,000 0,00 A
{08:00-05:15) 554,27 CE1.67 73838 0.805 3.15 =
{05:00-08:15) 205.73 205.73
A-B | {0B:00-08:15) 0.00 0.00
A-C | {08:00-08:15) 0.00 0.00

If the Blocking Queue is increased further, representing a larger space available on the road for right-turners to
queue, then the results will eventually reduce to those of the non-blocking case:
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Custom Grids = Filters ~ Rotate grid  Full-size mode |
Total Ent End
Stream m Demand Flony m RFC Queve | LOS
(PCWhr) | (PCU/hr) (Pcu)
b B-&C | {02:00-08:15) 0,00 0.00 370,02 0,000 0,00 A
b_ {05::00-08:15) 400,00 391,42 57335 0.657 214 C
L {08:00-08:15) | 400,00 400,00
A-B | [0©:00-08:15) 0.00 0.00
A-C | (05:00-08:15) 0.00 0.00
9.6 Results for Signalised (OSCADY) Intersections
For Signalised Intersections using the OSCADY model, the main results are for each Traffic Stream. For this

junction type, DOS (Degree of Saturation) is shown in place of RFC, but the meaning is equivalent.

For details of the extra outputs for OSCADY junctions, see OSCADY QOutputs.

9.7

Whole Junction Results

Junctions 9 includes an estimate of delay and LOS for the overall junction by calculating a demand-weighted
average of the arm/stream results. This is shown in the Summary Results screen (if selected via the Columns
menu) and also in the Junction section of the Data Outline.

In the example shown below, the overall Junction Delay and Junction LOS lie somewhere between the individual
arm values. (If the demand on Arm A were much higher than other arm demands, then the Junction Delay and LOS
would be more biased towards the Arm A value.)

Summary Results

i Mode = Columns -

Queauwe (PCU)

0500 Queue (PCU)

Delay (s)

Existing Layout

Arm A 1.29 1.00 12.57 0.57| B
Arm B 12.94 20.00 73.40 0.57| F
Arm C 2.20 5.00 18.594 0.689 =

42.50
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10 Working with Analysis Sets,
Demand Sets and Time Segments

NOTE: Some items are only available if the current file is in Advanced Mode.

“# Analysis Sets allow you to store multiple sets of geometric layout data within the same file, or to compare
different options such as overall flow scaling or lighting/surface conditions.

{5¥ Demand Sets allow you to store different sets of traffic demand data, which can optionally be combined
together, within the same file. Each Demand Set is associated with a time of day (e.g. AM, PM, etc) and also a
scenario, such as base or development flows, or current/future years.

When a file is run, all combinations of Analysis and Demand Sets can be run automatically. In this way, the results
for each flow scenario, for each time of day, for each geometric layout option, can be summarised together.

\9 Time Segments are used to split a modelled period into smaller time segments. Flows, queues and delays are
entered and/or calculated for each time segment. For example, you can model a 60-minute period using 4 time
segments of 15 minutes each. Flows can be entered directly for each time segment, or you can set up Junctions 9
to calculate an automatic flow profile based on simple inputs. In either case, a set of results will be available for
each time segment, along with a set of overall whole period results representing the entire 60 minute period.
Optionally, other data such as turning proportions and vehicle mix can also be entered for each individual time
segment.

At any time, there is a currently selected Analysis Set, Demand Set and Time Segment. These are always shown at
the top of the main window. Click on the icon next to each one to jump to the appropriate part of the Data
Outline where you can edit the properties of the selected set. Right-click on the icons to access menus allowing
you to add and delete sets.

\-.3 A1 - Existing Layout \v| 5y p1-2012, AM v (5 | Time Segment (08:00-08:15) lv]

To change the current set, select it via the drop-down list. Any screens that show data for each set will then
automatically update. You can also activate a set by clicking on it in the Data Outline.

In the Data Editor and Data Grids, any data item with an Analysis Set icon ("3’), for example, can be entered
separately for each Analysis Set. The value shown on the screen for such a value is the value for the CURRENT
Analysis Set. A similar system applies to Demand Sets and Time Segments.

Sets versus editing the actual data for each set. E.g. you may have an AM Peak and PM Peak

Note Demand Set, each of which contains a separate set of flows and options. Edit the traffic flows

& via the normal data entry screens, making sure that you have selected the correct
Analysis/Demand set via the drop-down menus on the main program toolbar.

@ Make sure you understand the distinction between editing the definitions of Analysis/Demand

The Demand Set itself (e.g. time period start/finish, time-segment length, name, etc), can be
edited by selecting the relevant Demand Set in the Demand Sets section of the Data Outline.
Alternatively, simply click on the Demand Set icon next to the Demand Set drop-down selector.
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When you add a new Analysis Set or a new Demand Set, the new set contains a copy of all the
data for the previously selected set. E.g., all traffic flows for the new Demand Set will be a copy
of the flows for the last selected Demand Set.

TIP: When working with multiple Analysis and/or Demand Sets, it can sometimes be useful to confirm where, if any, the
differences between sets are located. To do this, see Comparing files and data sets

TIP: In Analysis Set and Demand Set definitions, tick the Locked option if you have finished entering data for the set and want to
avoid accidentally altering data. In this mode, all relevant data fields will be locked when this set is chosen. For example: lock
one Analysis Set only and go to an arm’s Geometry screen: the entry width and other fields will be greyed out and disabled for
the locked Analysis Set, but editable for the other set.

TIP: Optionally, you can assign a Colour to each Analysis and Demand Set. Edit the colour by double clicking the colour in the
Data Editor or a Data Grid. The colours are used in the Data Outline and in the main Analysis/Demand Set dropdown menus. In
large files this can be useful to separate out categories of Demand Set, for your own reference whilst working with the file.
(They are not used in reports.) In the simple example below, the 2015, 2020 and 2025 Demand Sets have been assigned
different colours.

You can overrule any colours in a file and force the appearance to be the same as that used in earlier versions of Junctions by
turning off Data Outline>Options>Sorting and Display>Colour Analysis/Demand Sets. A corresponding option in
File>Preferences>Colours controls this setting for new files.

~ 5 |D1- 2015, AM - 5 | Time
) 0 .
Data Outline % | D2 - 2015, PM
[New Fie] I D3 - 2020, AM
. Fil? D:ﬁcriptin.n. ) Demand Set D4 - 2020, PM
[+ Anzhysis Set Definitions D5 - 2025, AM
- Demand Set Definitions Customizz * Fiters * Rotate m !
Sl i D6 - 2025, PM
2 - 2015, PM .
b3 - 2020 AN _TJ Demand Set Definitions
.. D4 - 2020, PM h
D5 - 2025, AM = =
..D6 - 2025, PM - Time Traffic - I 'me ‘me
’ Demand Scenario - z Start time Finish time period segment Run
Grawh Facters Sat o name e s profile (HH:mm)  (HH:mm) length length Rocked sutomatically Coloar
(- Junction Network =23 type (min)  (min)
[ Options 5 m ]
D2 2 2015 PM ONEHOUR =~ | 08:00 20 15 O I:l
D3 3 2020 AM ONEHOUR =~ | 08:00 20 15 O I:l
D4 4 2020 PM ONEHOUR =~ | 08:00 20 15 O I:l
D5 5 2025 AM ONEHOUR =~ | 08:00 20 15 O |:|
D& 3 2025 PM ONEHOUR ™ |  08:00 03:30 30 15 [l |:|
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10.1 Analysis Sets

3 Click this icon at the top of the screen to jump to the properties for the current Analysis Set.

When you start a new file, the file contains a single Analysis Set. You can rename it by locating it in the Analysis
Sets section of the Data Outline and then using the Data Editor to set its properties

Many users may find that they only ever need to use a single Analysis Set.

Data Editor % |

>, Analysis Set
,’J (A1 - Existing layout)

D

Name Esisting lzyos
Use Lane Simulation I:‘
Description

Include in report

Use specific Demand Set(s) I:‘

Locked O
Network flow scaling factor (%) 100.000

Network capacity scaling factor (o) | 100,000

Reason for scaling factors

A short ID for this analysis set

Default: 2

Add a new Analysis Set (via the Data Outline, or by right-clicking the icon next to the drop-down menu), and note
that the drop-down menu at the top of the main Junctions 9 window now lets you choose between two Analysis
Sets. To actually enter data for each Analysis Set (e.g. geometric layouts), firstly select the Analysis Set from this
menu OR by clicking on it in the Data Outline, and then use the normal data editing screens. Also see Global and
independent values for Analysis and Demand Sets

Normally, each Analysis Set represents a junction layout option that is independent of the traffic flow schemes
defined by Demand Sets. By default, therefore, it is assumed that you will want to run EACH set of traffic flow
options for each Analysis Set. However, sometimes you may want to associate an Analysis Set with a specific
Demand Set. E.g. an experimental layout may have a separate set of flows that are intended only for use with that
particular layout, and not for use with any other Analysis Sets that may be in the file. In such a case, tick the Use
Specific Demand Set option in the Analysis Set definition, and then enter a reference to one or more Demand Sets
(e.g. enter ‘D2’ to use Demand Set 2, or “D2,D3” to run those two sets in turn). This determines the flows that will
be used for this Analysis Set.

In more complex scenarios it may of course be easier simply to save the different setups as different files.

See also Analysis/Demand Sets and Summary Results for an example of the use of Analysis and Demand Sets.

Each Analysis Set has an associated Network Flow Scaling Factor. The value entered here applies to ALL arms on
ALL junctions, for this Analysis Set. These combine with any individual scaling factors entered for individual arms
and for individual Demand Sets. These factors are a convenient way of trying out different scenarios where traffic
flows increase or decrease as a whole over the entire junction system and over all Demand Sets.
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10.2 Demand Sets

(5% Click this icon at the top of the screen to jump to the properties for the current Demand Set.

When you start a new file, the file contains a single Demand Set. You can rename it by locating it in the Demand
Sets section of the Data Outline and then using the Data Editor to set its properties. To add new Demand Sets, use
the Data Outline as usual, or right-click the icon next to the drop-down list.

Data Editor % |

>, Demand Set
_‘J (D1 - 2015 Base Flows, AM)

ik} 1
2015 Bass Flows, AM
Scenario name 2015 Base Flows
Time Period name AM
Description
Traffic profile type ONE HOUR w
Medel start time (HH:mm) 0800

Time segment length (min)

Results for central hour only

Locked
Run automatically

OROCOOR e 8

Use Relationship

An longer description for this item, if required

Default:

Defaults

Each Demand Set defines a separate set of flows. To actually enter data for each Demand Set, firstly select the
Demand Set from the dropdown menu OR by clicking on it in the Data Outline and then use the normal data
editing screens such as the Origin-Destination (O-D) screen. Also see Global and independent values for Analysis
and Demand Sets.

Each Demand Set is intended to represent a set of flows that, typically, are for a particular year and time period.
Clearly there are many ways to use this system but in Junctions 9 each Demand Set is given a Scenario Name and a
Time Period Name. The overall name of the Demand Set is formed automatically from a combination of these two
names. It is entirely up to the user how these names are used; the only restriction is that each Demand Set must
have a unique name.

Some examples for Scenario Name are ‘2015, ‘Observed’, ‘2021 Forecast’, ‘Development Flows’, etc.
Some examples for Time Period Name are ‘AM’, ‘PM’, ‘Off-peak’, or blank. If the flows represent extra
development flows, to be added to other demand sets, then it may be that they do not have any particular time

period, in which case the time period name can be left blank.

See also Analysis/Demand Sets and Summary Results for an example of the use of Analysis and Demand Sets.

Junctions 9 User Guide (Issue E)



Working with Analysis Sets, Demand Sets and Time Segments Page 104

10.2.1 Modelled Time Period and Time Segment Length

The Model Start Time, Model Time Period Length and Time Segment Length define the start and duration of the
modelled period for this Demand Set, and the time segment length. These items can be set separately for each
Demand Set. The Model Finish Time is set automatically from the Start Time and Time Period Length.

If modelling a traffic peak it is important to include some off-peak time either side of the peak. This is to ensure
that the assumption, by the program, that queues at the start and end are zero is reasonable.

Time Segment Length is the segment length into which the whole modelled period is to be split. The modelled
period must be a whole number of segments. Note that all flows (and therefore capacities and results) are
assumed to be constant throughout a time segment. For this reason the segment length should not normally
exceed 15 minutes, particularly if modelling a peak period, otherwise this underlying assumption would (usually)
be unreasonable. Also, the segment length should not normally be less than 5 minutes, because very short
segments involve a high random variability of flows from one time segment to the next.

The Single Time Segment Only option is provided as a convenient way to set up a single time segment. However,

usually we would recommend NOT using this option, because a single time segment may mask the changing
behaviour of a junction over time, which is an important aspect of ARCADY and PICADY.

10.2.2 Trdffic Profile Type

If you set the Traffic Profile Type on a Demand Set, it affects ALL flows on that demand set (entry, exit and
pedestrian flows for all arms). The profile type determines how traffic demand is assumed to vary over time, and
can be used to conveniently model a peak period

Traffic profiles are described further in Demand Screen.

10.3 Time Segments

] [TII'I'IE Segment (08:00-08:15) -

The Time Segment drop-down menu at the top-right of the main window contains an entry for each time segment.
Displaying any set of results and then selecting a time segment from this menu will then show the results for that
time segment. You cannot see all time segments within the Data Outline or on one screen together, but generated
reports can optionally show results for all time segments.

Some matrix-style data (e.g. turning proportions, vehicle mix, geometric delay inputs/outputs) may also vary over
time depending on options selected.

Within the main Demand screen, time segments are treated in a different way and are shown together in the
lower half of the window.

It is possible to view how one or more outputs vary over time using the Analyser screen — Time Graph Mode.
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Time Segment (17:00-17:15)
t (17:15-17:30

Time Segment (17:45-18:00)
Time Segment (18:00-18:15)
Time Segment (18:15-18:30)

Time Segment Results

4 (Arm 1 - Time Segment Results (17:30-17:45))

Demand (PCU/hr) 532,30
Arrivals (PCU) 133.20

Entry Flow (PCU/hr) 532,79

Exit Flow (PCU/hr) 532,79

Circulating Flow (PCU/hr) 532.79

Pedestrian Demand (Ped/hr)
Capacity (PCU/hr) 112038
Saturation Capacity (PCU/hr) 511.11

RFC 0.476

Start Queue (PCU) 0.20

o
©)
o
©)
o
o
o
o
©)
o
©)

End Queue (PCU) 0.90

Traffic demand on this arm during this time-segment
(taking into account all scaling effects)

Flow; Default: 0 PCU/hr

X

Close

The results shown in the Summary Results screen and also within the Results Summary section of the Data Outline
are maxima, totals or averages over all time segments. To confirm the type of totalling, show the glossary screen
(or double click on a label).
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10.4 Analysis/Demand Sets and Summary Results

When you start a new file and show the Summary Results Screen, results for the default Analysis and Demand set
are shown.

Summary Results =]
Show = Columns - ' G

AM
|| Queue (PCU) | Delay (s) | RFC | LOS

2015 £
Arm 1 0.5 7.41 |0.31 A
Arm 2 0.5 741|031 A b
Arm 3 0.5 741 |0.31| A

If you add more Analysis and Demand sets, then, by default, the Summary Results screen will always show the
results from the CURRENT set only. To compare the results from different sets, you need to select each in turn
and, if necessary, re-run the file to refresh the Summary Results screen.

The Summary Results screen can operate in a more powerful mode where all appropriate sets are automatically
shown together. Turn this on by choosing Show>Show All Analysis and Demand Sets. (This mode is saved within
the file itself, and the default for this mode is saved in your user preferences.)

As an example: start a new file, enter some basic flows and add a second Analysis Set. Turn on Show>Show All
Analysis and Demand Sets in the Summary Results screen: the grid will now show a section for each Analysis Set.

Surmnmary Results =
Show = Columns - ! O
AM —
|| Queue (PCU) | Delay (s) | RFC|LOS
Existing layout - 2015
Arm 1 0.5 741 |0.31] A
Arm 2 0.5 7.41 |0.31] A =
Arm 3 0.5 741 |0.31| A
Proposed layout - 201
Arm 1 0.0 0.00 |0.00
Arm 2 0.0 0.00 |0.00 0
Arm 3 0.0 0.00 |0.00

To begin with, the results for the new Analysis Set are shown with a red background to indicate that the traffic
model has not yet been run. The results will appear and the background change to green as soon as you either run
the set individually, or, click Run Model>Run all data sets on the main toolbar.

o *® ¢ @ |2 e O

Back Forwards Prav Nest || Run Model Report | Help Ghossany
I
| Run all Data Sets ||

Changing any data for a set will result in the relevant sections of the Summary Results screen being shown with a
red background until you run the set (or run all sets).

Continuing the example, add a second Demand Set and enter the Time Period Name as ‘PM’. The Summary
Results screen will update to show the Demand Sets as columns. The results for these sets will appear when you
run each set or when you click Run Model>Run all data sets.
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Summary Results

Show » Columns =

AM PM —
" Queue (°cu) | Detay (=) | REC 105 | Queue (PcU) | Delay (5) | Rrc  L0S,

Existing layout - 2015

Arm 1 0.5 7.41 |0.31| A 1.1 11.72 |0.52| B

Arm 2 0.5 7.41 |0.31| A 2.0 16.32 |0.67| C ||E

Arm 2 0.5 7.41 |0.31| A 1.4 12.08 |0.58| B
Proposed layout - 2015

Arm 1 0.2 3.69 |0.18]| A 1.0 6.43 |0.50| A

Arm 2 0.5 7.41 |0.31| A 6.9 48.70 |0.00| E

Arm 2 0.5 7.41 |0.31| A 1.6 15.61 |0.63| C

In the example below, the user has added two more Demand Sets for future years. The years are entered as the
Scenario property of each Demand Set, and these translate into further rows in the table of results.

Surnmary Results &l
Show - Columns - ' D
-
AM PM —
| Queue (PCU)  Delay (s) | RFC | L0S | Queue (PCU) | Delay (5) | RFC |LOS |
Existing layout - 2015
Arm 1 0.5 7.41 |0.31] A 1.1 11.72 |0.52| B
Arm 2 0.5 7.41 |0.31] A 2.0 16.32 |0.67| C
Arm3 0.5 7.41 |0.31| A 1.4 12.08 |(0.58| B
Existing layout - 2020
Arm 1 5.5 z2.54 |0.B8| E 1.1 11.71 |o0.52| B
Arm 2 3.2 27.34 |0.77| C 18.2 100.53 [1.00| F =
Arm3 1.4 13.07 |0.58| B 2.0 18.92 |0.67| C
Proposed layout - 2015
Arm 1 0.2 2.69 |0D.18| A 0.4 4.62 |0.20| A
Arm 2 0.5 7.41 |0.31] A 2.0 16.32 |0.67| C
Arm3 0.5 7.41 |0.31] A 1.4 12.08 |0.58| B
Proposed layout - 2020
Arm 1 1.0 6.43 |0.50| A 0.4 4.62 |0.30| A
Arm 2 3.2 27.54 |0.77| C 18.2 i00.70 |1.00| F L
Arm 3 1.4 13.07 |0.58| B 2.0 18.02 |0.67| C

TIP: Demand Set and Analysis Set definitions can easily be viewed and edited together by showing a Data Grid and
selecting any Demand Set or Analysis Set definition:

Demand Set
o - ] it —
% Demand Set Definitions
L
Analysis Set [E3]
Demand Set D1 D2 D3 D4 lyS
) L 2 3 4 e widths: ——(}
Name 2015, AM 2015, PM 2020, AM 2020, PM L(g . .
Scenario name 2015 015 2020 2020 -a A“a IYSIS SEt DEﬁnlt“}ns
v
Time Period name AM PM AM FM
Description Analysis Set Al A2
Traffic profile type ONEHOUR <~ |[ONEHOUR ~ | ONEHOUR ~ | ONEHOUR ~ D 1 2
Model start time (HH:mm) 08:00 08:00 08:00 0E:00 N Existing la‘yout Proy la}rout
Model finish time (HH:mm) 09:30 09:30 09:30 09:30
Description
Model time period length (min) %0 £ £ 50
- - Locked [ [
Time segment length (min) 15 15 15 15
e ey ] ] [l & Hetwork flow scaling factor (%%0) 100,000 100,000
Locked B B B B Reason for scaling factors
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The system outlined above can also be used for more complex situations.

The grid shown in the Summary Results screen is formed from the defined Analysis and Demand Sets and depends
on their Include in Report, Use Specific Demand Set and Run Automatically properties respectively. There are
various ways to set this up. In the example below, the flows for 2009/12 AM/PM still exist, but the experimental
layout Analysis Set definition has been altered so that it uses a special Demand Set (D5). D5 has its Run
Automatically property turned off (otherwise it would appear in the upper grid), and the Experimental Layout
Analysis Set has Use Specific Demand Set turned on and D5 set as its Demand Set property.

Summary Results _ B

Mode = Ceolumns -

»

AM PM
[ RFC | Delay (min) | Quewe (PCU) | LOS | REC | Delay (min) | Quene (PCU) LOS.

Existing Layout - 2009

Arm 1| 0.67 0.28 2.03 C 0.78 0.48 3.51 C
Arm 2 | 0.67 0.28 2.02 C 0.78 0.48 3.51 C
Arm 3 | 0.67 0.28 z.03 C 0.78 0.48 3.51 C
Arm 1| 0.83 0.54 4.66 C 1.00 2.57 25.55 F
Arm 2| 0.83 0.54 4.66 D 1.00 2.97 25.55 F
Arm 3 | 0.83 0.54 4.66 C 1.00 2.87 253.55 F

" Rrc | Delay (min) | Queue (pcu) | 105 B

imental Layout - Experimental flows

Arm 1| 0.07 0.05 0.08 A
Arm 2| 0.04 0.05 0.04 A
Arm 2| 0.22 0.06 0.47 A

If an Analysis Set has Use Specific Demand Set turned on, the Demand Set property can refer to one or more
Demand Sets. Continuing the example above, if a new set D6 were added, and the Experimental Layout Analysis
Set applied to Demand Sets D5 and D6, then its Demand Set property would be entered as “D5,D6”, using commas
to separate the sets.

TIP: If you want to exclude an Analysis Set from the Summary Results Screen and from reports, untick its Include In
Report option.

TIP: The Summary Results screen can automatically be included at the top of reports if the appropriate option
within the Report Viewer is selected.
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10.5 Analysis/Demand Sets and Reports

By default, when you generate a report the report contains information for the currently selected Analysis and
Demand set only. Optionally you can generate reports containing all data for ALL sets by selecting the Show full
details for all analysis sets option in the report generator. This will generate a section for each Analysis Set, and
within each, a section for each appropriate Demand Set.

» A1 - Existing Layout - D1 - 2009, AM
» A1 - Existing Layout - D2 - 2009, PM
» A1 - Existing Layout - D3 - 2012, AM
» A1 - Existing Layout - D4 - 2012, PM
» A2 - Experimental Layout - D1 - 2009, AM
» A2 - Experimental Layout - D2 - 2009, PM
» A2 - Experimental Layout - D3 - 2012, AM
» A2 - EXxperimental Layout - D4 - 2012, PM

A1 - Existing Layout - D1 - 2009, AM

Data Errors and Warnings
No errors or Waimings

10.6 Global and independent values for Analysis and Demand
Sets

NOTE: Some data items that were in Demand Sets in Junctions 8 and earlier are now in Analysis Sets, or vice versa. For
example, the Internal Storage Space for linked roundabouts is regarded as a per-Analysis Set item in Junctions 9 whereas it was
per-Demand Set in Junctions 8.

10.6.1 Analysis Sets

If there is more than one Analysis Set in the file, then any data field that can potentially take a different value for
each Analysis Set is shown with a ‘card stack’ icon in the Data Editor and Data Grid screens. To begin with, these
have a light grey colour.

For example, all roundabout geometries are shown with the light grey card stack icon:
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Data Editor B
>, Roundabout Geometry

-_fJ (Arm 1)

V - Approach road half-width (m) | 2.00

E - Entry width (m) 300
I - Effective flare length (m) o0
R - Entry radius (m) 30

D - Inscribed circle diameter (m) | 130
PHI - Conflict (entry) angle (deg) | 0.0
Exit only O

Approach road half-width, measured upstream of
any entry flare

Range: 2.0 m - 12,0 m; Default: 3.00 m
Defaults

This means that although there are several Analysis Sets in the file, the same geometric data is used for each set.
For instance if you change the entry width and then switch to a different Analysis Set, the same value (the global

value) will appear in all other Analysis Sets.

When you decide that a particular data field should be different in a particular Analysis Set, then select the

Analysis Set and then click the card stack icon.

The icon will change to yellow, to indicate that this Analysis Set

uses its own value (independent values) compared to other Analysis Sets. (The value for the data field itself will
not actually be different until you go ahead and enter a different value whilst the Analysis Set is selected.) Click it

again if you subsequently decide that you want to use the global value.

NOTE: in the specific case of roundabout geometries, changing the status of one geometry will also change the others. E.g. if

the entry width takes an independent value in one Analysis Set then so will the approach width, entry radius etc.

Data Editor % |

-, Roundabout Geometry

j_d (Arm 1)

D - Inscribed circle diameter (m) | 12.0

WV - Approach road half-width (m) | .00 i
E - Entry width {m) 3,00 i
I - Effective flare length (m) 0.0 i
R - Entry radius (m) 3.0 i
@
=

PHI - Conflict (entry) angle (deg) 0.0

Exit only 1

Approach road half-width, measured upstream of any
entry flare

Range: 2.0 m - 12.0 m; Default: 3.00 m
Defaults

If there are several Analysis Sets then the icon for any given data field can take three states:

Light grey: the data is the same in all Analysis Sets. All Analysis Sets use the global value for this data

field.

_',l Yellow: the data in the current Analysis Set is independent from any other set.
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Dark grey: the current Analysis Set uses the global value but there are other Analysis Sets in the file
that use their own independent value.

Using this system, you can choose which data fields are actually different between Analysis Sets. Until you do this
for a given field, the data will be the same between all sets.

For example, you could set up two different calibration intercept corrections in two Analysis Sets without worrying
about the geometric data accidentally diverging between the two sets.
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10.6.2 Demand Sets

If there is more than one Demand Set in the file, then some data fields ALWAYS take a different value for each
Demand Set. Such data includes O-D data and traffic demand data, since these are the main reasons for using
Demand Sets in the first place.

Certain other data fields that can potentially take a different value for each Demand Set are shown with a ‘card
stack’ icon in the Data Editor and Data Grid screens. To begin with, these have a light grey colour.

For example the Scaling Factor space and some other properties in the Demand Screen have the light grey icon in
their corners:

General Traffic profile type | ONE HOUR W
P Linked Profile type {I.)Psg ?):EH::E: i?clllnnf All Demand Sets use the same value for this data item.
arm data (PCU/he) (o)

b 1 “ [ONEHOUR] ~ = 300.00 100,000

This means that although there are several Demand Sets in the file, the same scaling factor is used for each set.
For instance if you change the scaling factor and then switch to a different Demand Set, the same value (the global
value) will appear in all other Demand Sets.

When you decide that a particular data field should be different in a particular Demand Set, then select the
Demand Set and then click the card stack icon. The icons will change to green, to indicate that this Demand Set
uses its own values (independent value) compared to other Demand Sets. (The value for the data field itself will
not actually be different until you go ahead and enter a different value.) Click it again if you subsequently decide
that you want to use the global value.

General
- Use Average Scaling
Arm ":'r"‘n‘fd Profile type oD Demand Factor
data (PCU/hF) ()

3 i n [ONEHOUR] ™~ ~ 300,00 100,000

If there are several Demand Sets then the icon for any given data field can take three states:

Light grey: the data is the same in all Demand Sets. All Demand Sets use the global value for this data
field.

L= F Green: the data in the current Demand Set is independent from any other set.

. Dark grey: the current Demand Set uses the global value but there are other Demand Sets in the file
.:"i"' that use their own independent value.

Using this system, you can choose which data fields are actually different between Demand Sets. Until you do this
for a given field, the data will be the same between all sets.

For example, you could set up two different scaling factors in two Demand Sets without worrying about the profile
type accidentally diverging between the two sets.
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10.7 Demand Set Relationships
NOTE: To use this feature the file must be in Advanced Mode.

If you need to add together multiple sets of flows, add a new Demand Set and tick the Use Relationship option. In
the Relationship box you can then enter the IDs of the Demand Sets that you wish to add together to form this
new Demand Set, using a simple expression similar to an Excel formula. A Demand Set cannot refer to itself in this
way, so you must always add a new Demand Set for this purpose. If the currently selected Demand Set is set up to
use a relationship in this way, then traffic demand for individual arms will be greyed out and will show the
calculated total demand.

The calculated flows are automatically updated whenever any of the component Demand Sets change.

For example, you may set up a Demand Set (D1) representing current demand at a junction and then a second set
(D2) representing additional expected demand for each arm. In order to analyse the performance of the junction
with the total current + additional demand, you could set up a third set (D3) and manually enter the summed
demand for each arm and/or turning movement. An easier way is to use the relationship system: in the Demand
Set definition for Demand Set 3, tick Use Relationship and in the Relationship box, type “D1+D2”. This will
automatically sum the appropriate demand for each arm for each time segment from D1 and D2.

Use Relationship
Relationship type Simpla W
Relationship D1+02

Alternatively, you may simply wish to analyse all Demand Set 1 flows if they grow by a further 20%. This can be
achieved simply be entering the Relationship as “D1 * 1.2”. (Other alternatives to this particular example are to
set the Flow Scaling Factor for each arm to 120% OR, to set the Network Flow Scaling Factor within the
Roundabout Network options to 120 %.)

You can also enter more sophisticated relationships such as “2 * (D1+D2+1.2*D3)".

NOTE: accident prediction flows, pedestrian flows and large roundabout circulating flows are NOT affected by Demand Set
relationships.

TIP: You can set up a demand set to contain ‘multipliers’ for each O-D movement, and then use a relationship such as “D1 *
D2” to apply the multipliers.

TIP: You can enter negative values in the O-D grid, to represent a decrease in traffic.

Use the Relationship Type to choose between two modes, as follows.
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10.7.1 ‘Simple’ relationship

This is the default mode and is intended to be used when the traffic profile type is ONE HOUR and the ‘Use O-D
data’ option is ticked in the Demand screen (these are also the default settings).

In this mode, the O-D matrices for the demand sets are combined directly.
Example:

Demand Set 1 (D1) uses a ONE HOUR profile and contains a single set of O-D data of 100 PCU/hr for all movements. The
demand of 100 is subsequently shaped by the ONE HOUR profile into time segment data [75, 90, 110, 110, 90, 75].

Demand Set 2 (D2) uses relationship D2 = D1 * 1.5. The O-D data of 100 is scaled to 150. The demand of 150 is
subsequently shaped by the ONE HOUR profile into time segment data [113, 135, 165, 165, 134, 113].

NOTE: The HV% is calculated automatically based on the HV% of the demand sets involved. Usually this can be thought of as
an average, weighted by the demand in each demand set.

10.7.2 ‘Advanced’ relationship

This was the default and only behaviour in Junctions 8 and previous versions.

In this mode, relationships operate only on the direct/resultant flows for each arm, i.e., the flows shown in the
lower half of the Flows screen. This mode may be useful if using a traffic profile type other than ONE HOUR or if
working with directly entered demand for each time segment.

In this mode, resultant O-D data is derived from the calculated direct/resultant demand. The ‘varies over time’
option is automatically turned on for the resultant demand set, and a DIRECT traffic profile used.

Example:

Demand Set 1 (D1) uses a ONE HOUR profile and contains a single set of O-D data of 100 PCU/hr for all movements. The
demand of 100 is shaped by the ONE HOUR profile into time segment data [75, 90, 110, 110, 90, 75].

Demand Set 2 (D2) uses relationship D2 = D1 * 1.5. The scaled time segment data, using a DIRECT profile, is calculated as
[113, 135, 165, 165, 134, 113]. The O-D screen will show corresponding values for each time segment and NOT a single
value of 150 as you may expect.

NOTE: The HV% is calculated automatically based on the HV% of the demand sets involved. Usually this can be thought of as
an average, weighted by the demand in each demand set.
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10.8 Growth Factors and TEMPRO data

NOTE: To use these features the file must be in Advanced Mode.

A common use of Demand Sets is to store estimated flows for future years. As an alternative to entering these
manually, you can specify one or more growth factors that can subsequently be referred to in Demand Set
Relationships.

Use the Data Outline to browse to the Growth Factors section and add a new Growth Factor.

Data Editor B
>, Growth Factor
_ﬂ (Growth Factor 1)
Data Outline = | o 1
[Mew File] i
= o Description
File Description
Anzhysis Set Definitions
LolAr-*
[} Demand Set Definitions Use TEMPRD [ |
R ®
H D1 - 2015, AM Growth Factor 1,4000
o =cto
[ Junction Ne Add a new Growth Factor A factor that can be used in Demand Set
[+]- Options relati ips, usually to represent traffic
Unable to delete arowth in future vears.
) Default: 1,0000
Properties Defaults

If you already know the value of the Growth Factor, enter it directly here.

You can then use the Growth Factor in a Demand Set Relationship. In the screenshot above the Growth Factor has
ID “1” and would be referred to as “G1”. Typically it is used as a multiplier for a demand set as in this screenshot:

Use Relationship
Relationship o1 * Gl

You could of course simply enter “D1 * 1.4” as the relationship, but the use of Growth Factors can be convenient if
wishing to apply the same factor to several Demand Sets.

Any number of Growth Factors can be added, and referred to as G1, G2, G3 etc. In this way you can add factors for
‘low growth’, ‘high growth’ and so on.

10.8.1 Calculating TEMPRO Growth Factors

If you have TEMPRO datasets installed you can use Junctions 9 to calculate traffic growth factors based on the
base/future year, geographical area and other properties. Junctions 9 will read data directly from the TEMPRO
datasets and produce a local growth factor. This can save having to use the TEMPRO software separately and
means that the Junctions 9 file can contain the base traffic flows, the future flows AND the information used to
produce the growth factors.

The following section assumes you are familiar with the use of TEMPRO.

Start by adding a new Growth Factor as described in the previous section and ticking the Use TEMPRO option.
This will reveal a Calculate... link at the top of the Growth Factor which will take you to the calculator screen.

Junctions 9 User Guide (Issue E)



Working with Analysis Sets, Demand Sets and Time Segments Page 116

If not already filled in, use the buttons at the top of the screen to select the folders where the NTM and regional
TEMPRO datasets are stored. Usually these will be similar to those shown in the screenshot below. These paths
are stored as part of your user preferences.

If these locations contain appropriate TEMPRO database files, then the other fields on the calculator screen will be
enabled and you can choose values from the dropdown menus. Note that the choices depend on which TEMPRO
databases you have installed. For example, the Region menu will only contain those regions for which you have a
TEMPRO database.

After choosing the years, geographic region, area type and road type, click Calculate. Junctions 9 will fetch data
from the TEMPRO databases and perform calculations to produce a local growth factor. Press Save to use this
value as the Growth Factor, which can then optionally be used in Demand Set Relationships. The TEMPRO inputs
are also stored as part of the Growth Factor and can subsequently be edited (and a new factor calculated) by
returning to the calculator screen.

NOTE: From Junctions 9.0.2 onwards, the NTEM (Regional) Dataset Version is selected AFTER choosing a Region.

TEMPRO Growth Factor Calculator

=

Path to NTM dataset: C:\Program Files (x86)\TEMPROT. 2\DATA

)

Path to NTEM {Regional) datasets: C:'Program Files (x88)\TEMPROT. 2\DATA

Time Period Type
Region

NTEM (Regional) Version
County

Authority

Zone

Area Type

Road Type

Local Growth Factor

NTM Version [NTM AF 15 Dataset ~|
Base Year 2017 -
Future Year 2027 -

IWeekday AM Peak Period

s

(7.2

IOxfordshire

I‘u‘ale of White Horse

[Vale of White Horse 001 (4884)

[an

[an

l Calculate

1.1834

l-() Save ‘ I)( Cancel ‘

You should obtain identical results to those generated from the TEMPRO software. Using the same example as the
screenshot above, the steps in TEMPRO 7.2 would be:

. Dataset version = 72

e  Result type = Trip ends

e  Set area definition and base/future years

e  Trip purpose = All purposes

e  Transport mode = Car driver

e  Select time period type

e  Trip end type = Origin/Destination

e  Click ‘Display Data’

e  Go to NTM Traffic Growth Calculations screen
° Use NTM AF15

e Areatype=All

e  Click ‘calculate’. This gives the Local Growth Figure of 1.1834, as shown in the Junctions 9 screenshot above.
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10.9 Copying and Pasting all Demand Sets

Many screens respond to the Copy and Paste buttons on the main toolbar. The format of data depends on the
screen but can easily be seen by pressing Copy and then pasting from the clipboard into a spreadsheet or any text
editor.

In addition, many screens respond to the Edit>Copy/Paste All options. These options select each Demand Set in
turn and then copy or paste data from the active screen. In this way, a collection of data representing all Demand
Sets can be pasted into a spreadsheet and edited within the spreadsheet for subsequent pasting back into
Junctions 9.

NOTE: the options in the various Demand Sets must be broadly the same — e.g., the system will not work if one
Demand Set has turning proportions varying over time but another set does not.

NOTE: if you use this system to edit data, you can only edit the numerical values. You cannot change the names
or the structure of Demand Sets.

To use this system, firstly go to the screen that contains the data of interest — e.g. the O-D screen or the Vehicle
Mix screen, or time segment results in the Data Editor. If necessary, go to the tab within the screen or click on a
particular data grid. Then click Edit>Copy/Paste All to show the Copy/Paste All screen. Choose an option and then
click Go. If copying, the data will then be available on the clipboard for pasting into another application or another
Junctions 9 file. If pasting, data will be taken from the clipboard and pasted into the Demand screen (or whichever
screen was active).

Copy / Paste All B
(O] Copy (® current Demand Set, all ime segments
) Paste () current time segment, all Demand Sets

{Us= this i there is onhy one time segment, e.g. if using 2 ONE HOUR profile)

() all Demand Sets, all time segments

This will copy [ paste data from the currently active 3 Go x Cancel
screen. See the User Guide for details.

Current Demand Set, all time segments:

TIME SEGMENT: (08:00-08:15)

This operates on each time segment for the currently active Demand Set.
From \ To Arm 1 Arm 2 Arm 3

It is only useful if the data of interest actually varies over time — e.g. O-D Arm 1 0 o 07
.y . . , Arm 2 a3 0 72
screen in ‘varies over time’ mode. i s am 5

Data pasted into Excel from the O-D screen will look similar to the
example in the screenshot. Immediately after pasting into Excel it is
useful to change the colour of the pasted area. This makes it easy to

TIME SEGMENT: (08:15-08:30)

From \ To Arm 1 Arm 2 Arm 3

[ [y ey ey ey o e ey c
= S = H = H A E GG S

identify the area to be copied back into Junctions 9 later, if required. s e
Arm 3 171 58 o

—
W

The numbers for all time segments can be altered in Excel and then
pasted back using the Paste option, as long as exactly the same area is
copied from Excel, including all header rows/columns and any blank
rows/columns that were included in the original operation.

ra
o o

TIME SEGMENT: (08:30-08:45)

[ERreare
LTl e

From \ To Arm 1 Arm 2 Arm 3

24 Arm 1 o 172 239
25 Arm 2 285 o &7
26 Arm 3 219 226 o

wa|ra
@ |~
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A B C D E F
1
: Current time segments, all Demand Sets:
3 DEMAND SET: D1 - 2015, AM
4
5 From \ To Arm 1 Arm 2 Arm 3 . .
5 Frmd 0 7 1% This works on data for each Demand Set, for the current time segment. If
I o 0 ° © the data does not vary over time, then data will be for the whole period.
B rm 3 201 287 ]
10 . . ..
1 Data pasted into Excel from the O-D screen will look similar to the example
i; DEMAND SET: D2 - 2015, PM in the SCFeenShOt.
14 From ' To Arm 1 Arm 2 Arm 3
15 Arm 1 ] 297 58
16 Arm 2 100 0 28
17 Arm 3 56 42 ]
18
19
20
21 DEMAND SET: D3 - 2020, AM
22
23 From \ To Arm 1 Arm 2 Arm 3
24 Arm 1 0 167 294
25 Arm 2 35 0 191
26 Arm 3 62 298 ]

All Demand Sets, all time segments:

If data varies over time, then this option will copy/paste data for each time segment, for each Demand Set. Time
segment data is shown in rows, with each Demand Set in a different column.

Data pasted into Excel from the O-D screen will look similar to the example in the screenshot below.

A B c D E F G H d ]

RO PR ) N "
HEEEE GRS

P 0 T I T Py ey e
28 b S @ bR

DEMAND SET: D1 - 2015, AM

TIME SEGMENT: (08:00-08:15)

From\ To Arm 1 Arm 2 Arm 3

Arm 1 0 227 125
Arm 2 147 0 59
Arm 3 170 208 o

TIME SEGMENT: (08:15-08:30)

From\ To Arm 1 Arm 2 Arm 3

Arm 1 o 222 26
Arm 2 148 0 173
Arm 3 223 268 o

DEMAND SET: D2 - 2015, PM

TIME SEGMENT: (08:00-08:15)

From \ To Arm 1 Arm 2 Arm 3

Arm 1 ] 166 229
Arm 2 258 0 250
Arm 3 196 279 0

TIME SEGMENT: (08:15-08:30)

From \ To Arm 1 Arm 2 Arm 3

Arm 1 0 123 28
Arm 2 144 0 7
Arm 3 24 93 0
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1010 Reading Demand Set flow data from Excel
NOTE: To use these features the file must be in Advanced Mode.

You may have traffic count data in Excel spreadsheets organised in such a way that makes it difficult to copy and
paste into Junctions 9. In this case, you can configure Junctions 9 to read in data from certain cells in the Excel
spreadsheet. Once set up, this can speed up the data entry process significantly. The configuration is saved within
the Junctions 9 file and so you can subsequently use the same Junctions 9 template file to read in data from
different versions of the same spreadsheet.

NOTE: There is some trade-off between the time taken to set up the link versus the time saved when reading the data. This
trade-off depends on the volume and complexity of the data and whether you re-use the same configuration for several files.
In some cases it may be quicker to simply rearrange the data in Excel and then paste into Junctions 9 using the normal
copy/paste functions, or enter manually, rather than configuring this link.

NOTE: The units used will be those currently selected in Junctions 9. (See Units for data input).

o EE9-e-|= Example Excelxlsx - Microsoft Excel
“ Home Insert Page Layout Formulas Data Review View Developer ABBYY FineReader 11 T
H. 3 | . r » . B e @ tacig + [0 * To <4 o | = - |
a-= . 8 é?( Lo e 2e G_QV B fucessp Ve Tracking B! . Calibri 10 <A A == ¥ S Wrap Text General }g
— Paste v | B Sy - - as - 8. o +0 .00 Conditi
- _»)‘4[01 — 'l Q-)[Tmesegment = 'J ste o | B LU AR R EiMerge aiCenter~ B3 o 9 | %0 Condie
Clipboard 1 Font 3 Alignment 5 Number
AY13 - 7
ABICDEFGHI JKLMNOPOQR|STUVWXY ZAFAEACALAEARACALAIAJAKALAMMACAI
Excel References - (08:15-08:30) - Junction 1 a 1
~ 2
Excelfile | C:\WUsersladministrator\Desktop\BookLxisx Close @ connected 3 Road A
4
‘Options for Demand Set 'D1 - Scenario 1, AM ' 5
Clear all refs 6
Use Bxcel 7
Copy refs from this demand setinto al other demand sets
Excel shest for demand sst ) 8
9
Excel tme sagments sourca | Offset v x| vE | @ 10
11
%)
Y e shesting 12 S [0 T35 [4aaTs55]
Excel wehice mix source OffsstomDemand v| x[5 | Y[0 | @) 13
14 )
15 1 >
G TrafficDemand (55 vehideMix | (3 Cal wdhs 16
17
Arm 1 ='Sheet1'1D9 =Sheet1'lE9 ='Sheet1'IF9 19 —T— e SENEnE.
arm 2 Zshest1iD10 ZshestriE10 ~Sheet1'F10 é? J .
Arm 3 ='Sheet11D11 ='SheetlE11l ='Sheetl'!F11 22 ‘—m
23 [35 326278 0 | !
2
25
2% .
[ Highiight referenced cel in Excel 27
Highlight al cells in Excel 28 75
[ setreference when cel dicked in Excel... ‘@ Read Data 75 [
Clear highiighting [ ...and auto-progress to next cell 30
31
32
£
34
2c

The procedure is demonstrated in the following example. For illustrative purposes this example uses most of the
features of the system but you do not need to use all of these features; you may well find that you can configure
the Excel link in @ much simpler way.

The example spreadsheet is shown below. There is a row for each time segment and a value for both the traffic
demand and the HV% for each turning movement (A to A, A to B etc). Data in the same format is available for
two time periods — ‘AM Peak’ and ‘PM Peak’ on two worksheets.
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A B D E F G H K L M N o) P R
1 :l
7
3
4 A-A A-B A-C B-A B-B B-C C-A
5 Demand HV% |Demand HV% |Demand HV% Demand HV% |Demand HV% |Demand HV% Demand H
6 0800-0815 577 8 1" 7 363 9 a10” 1 6a” 7| ass 8 150"
7 0815-0830 /| 1 379" 8 181 3 1637 5 126" 2 332 0 23"
g 0830-0845 173" o 290" 2| ama g 172" a  as7” 5 65 9 291"
5 0845-0900 2747 7 257 7 88 6 68" 4 146" 8 81 3 337"
10 0900-0915 207" 5 ass” 2 29 3 257" 4 ae7” 3 219 5 a33”
11 0915-0930 285" 0 352" 6 278 5 132" 2 33”7 10 158 1 259"
12
13
14
M 4 » W] AM Peak < PM Paak ¥ [ I

To set up Junctions 9 to read in this example data, use the following steps.

1.

4.

Make sure that the Excel file is saved, but not open.

It is a good idea to make a backup copy of the file.

In Junctions 9, add the required number of Demand Sets, set the modelling period and number of arms
and so on. In the O-D screen, turn on ‘Varies over time’ for each Demand Set.

Go to Data>Read data from Excel... to show the configuration screen. At the top of this screen, browse
to the Excel file and click Open. This should launch the file in Excel, which ideally you should position so
that you can see both Excel and Junctions 9 at the same time. Junctions 9 will show ‘Connected’ at the
top of the screen until you close the file, either from Junctions 9 or by closing Excel.

Excel References - Whole Period - Junction 1

Excel file

Ci\Users\Administrator\Desktop\Example spreadsheet 1,

Close

@ Connected

Activate the AM Demand Set and in the Excel sheet for demand set, enter the name of the corresponding
worksheet in Excel. Repeat for the other Demand Sets. (If there is only one Demand Set, or if you simply

want to read from the current active worksheet in Excel, then you can leave this field blank.)

Options for Demand Set 'D1 - Scenario 1, AM '

Use Excel

Excel sheet for demand st

Excel time segments source

Excel vehicle mix source

AM Pazk

Offset

Offset from Demand

b

X

1

Q
LI ¢

Q
T ] @

TIP: If setting up lots of Demand Sets, you can show these options for all Demand Sets at once in a data grid by
clicking Show details for all Demand Sets.

In this example, data for each time segment (for both demand and HV%) is located in rows, one beneath
the other. Choose ‘Offset’ for the Excel time segments source option, and then enter a value of 1 for the Y
(up/down) component of the offset. This means that data for each successive time segment in Excel is
located one row below the previous time segment. By entering different values for X (left/right) and Y
(up/down), you can tell Junctions 9 that blocks of time segment data are separated by other distances.
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Alternatively if time segment data is located in the same position but on different worksheets, then
choose ‘Separate sheets’ and then enter the worksheet names as a comma-separated list in the Excel
time segment sheets box. Or, choose the ‘None/Manual’ option and then set up the references for each
time segment semi-manually by using the tools described further below.

NOTE: The time segments data source option is only relevant if the OD and Vehicle Mix data in Junctions 9 have been
set to vary over time. Otherwise, leave this option set to ‘None/Manual’.

6. Inthis example, the HV% data for each movement is in the cell to the right of the corresponding demand
data cell. Choose ‘Offset from demand’ for the Excel vehicle mix source option and then enter a value of
1 for the X (left/right) component of the offset.

NOTE: The offset for the HV% combines with the offset (if any) for the time segments source.

Alternatively if HV% data is located in separate sections of a worksheet then choose the ‘Enter manually’
option and then set up the HV% references semi-manually by using the tools described further below.

If HV% data is unimportant or not present, then choose the ‘Don’t read’ option.

7. The next step is to tell Junctions 9 which cells in the spreadsheet correspond to which movement. (The
options set in the previous steps will save you having to repeat this for each time segment and demand
set.)

For instance, the demand data for the u-turn movement ‘A-A’ is located in cell D6 of the spreadsheet and
so the entry for the ‘A-A’” movement in the grid in Junctions 9 should contain the value “D6” (or the fully
qualified Excel reference such as “Sheet1!D6").

Make sure that the AM Demand Set is active and select the first time segment from the main program
dropdowns. Manually type “D6” into the top-left cell in the grid in Junctions 9. You will see that it is
automatically converted to ‘AM Peak’!D6, i.e. the fully qualified Excel reference is generated from the
demand set worksheet name.

Click the Vehicle Mix tab and you should see that the Excel reference for the first movement is
automatically set as E6, i.e. the spreadsheet cell to the right of the demand cell.

Choose another time segment and you should see that the Excel references are automatically set to the
appropriate row of the spreadsheet, for each time segment.

You can continue to enter all Excel references for each movement (for the first demand set and time
segment) manually, or you can use the methods in the next step to speed up this process.

8. Make sure that the AM Demand Set is active and select the first time segment from the main program
dropdowns. Click Clear all refs to remove any existing references (i.e. clear the grid).

Tick Set reference when cell clicked in Excel. Click on different cells in Excel and notice that the current
cell in the movements grid in Junctions 9 updates to show the cell address. In this way you can click in the
grid in Junctions 9, then click in the cell in Excel that contains the traffic data for this movement, and
populate the references grid.

NOTE: you may need to click twice when switching to Excel: firstly to activate Excel and secondly to click the cell.
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If you also tick ...and auto-progress, then the movement grid will move to the next item as soon as you
select a cell in Excel. In this way you can quickly set up all movements by simply clicking on them in Excel,

one after the other.

Turn these options off as soon as you have completed the grid, to avoid accidentally later overwriting the

grid.

Whichever method you use, after setting up all movements, the demand grid for the first time segment

for this example should look like this:

{§# Traffic Demand | {53  vehicle Mix | @ Cell widths
From \ To Arm 1 Arm 2 Arm 3

Arm 1 ='AM Peak|D& ="AM Peak'IF& ='AM Peak'IH&

Arm 2 ='AM Peak'IK6 ='AM Peak'IM& ="AM Peak'|06

Arm 3 ='AM Peak'IR& ='AM Peak'|T6 ='AM Peak'IVE

The Vehicle Mix grid will contain the same references but all offset to the right by one cell.

Selecting a different time segment will show the same references but offset down by one or more cells.

9. References for the other Demand Sets are not set automatically but can be set in one go by clicking Copy
refs from this demand set into all other demand sets. The references for all items will be same as for the
first set, but using the appropriate Excel worksheet prefixes. For example, the Vehicle Mix grid for the PM
Demand Set for the 0845-0900 time segment will look like this:

| {§s Traffic Demand | [5» Vehicle Mix ‘ ) Cell widths
From \ To Arm 1 Arm 2 Arm 3
Arm 1 ='"PM Peak'|G% ="PM Peak'lI9
Arm 2 ="PM Peak'IL3 ='PM Peak'INg ='PM Peak'IF2
Arm 3 ="PM Peak'|59 ='PM Peak'llU3 =PM Peak'|'W3
10. At this stage (or before) it is a good idea to check the references. Click Highlight referenced cell in Excel

and click around the movements grid in Junctions 9, and select different Demand Sets and time segments.
With Excel visible at the same time you should see the corresponding spreadsheet cell highlighted in
yellow for demand data or green for HV% data. Excel will switch to different worksheets if necessary.

Click the Highlight all cells button to highlight ALL references (for either the traffic demand or HV% mix,
but not both together). Junctions 9 will temporarily replace the data in Excel with the corresponding
Junctions 9 movement references. (In Excel you may need to temporarily change the formatting or widen
columns to read the full text.)

This allows you to quickly scan the spreadsheet to check that the links have been set up correctly, and is
especially useful if the data in Excel is positioned around a diagram or similar. The highlighted cells show
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the Junctions 9 Demand Set ID followed by the time segment and then the movement ID.

To remove the highlights, click Clear highlighting. (In case you accidentally save the Excel file with these
highlights displayed, it is a good idea to make a backup of the Excel file as an initial step.)

A B

1

2

3

4

5

6 0800-0815
7 0815-0830
8 0830-0845
9 0845-0900
10 0900-0915
11 0915-0930
12

D E F G H |
A-A A-B A-C
Demand HV% Demand HV% Demand HV%
D1:(08:00-08:15): 1-1 5|D1:(08:00-08:15): 1-2 7| D1:(08:00-08:15): 1-3 6
D1:(08:15-08:30); 1-1 7|D1:(08:15-08:30): 1-2 0| D1:(08:15-08:30): 1-3 2
D1:(08:30-08:45): 1-1 3|D1:(08:30-08:45): 1-2 4| D1:(08:30-08:45): 1-3 5
D1:(08:45-09:00); 1-1 10| D1:(08:45-09:00): 1-2 0| D1:(08:45-09:00): 1-3 10
D1:(09:00-09:15): 1-1 5|D1:(09:00-09:15): 1-2 8|01:(09:00-09:15): 1-3 4|
D01:(09:15-09:30); 1-1 9| D1:(09:15-09:30): 1-2 3| D1:(09:15-09:30): 1-3 2

11. Once you are happy with the references, you can proceed to actually read the spreadsheet data from
Excel into Junctions 9. To do this click Read Data. |If all goes well, the O-D screen and the Vehicle Mix
screen should automatically be populated with the correct data, for all time segments and all Demand
Sets, as shown below for the first time segment and Demand Set for the O-D data.

Origin-Destination Data - (08:00-08:15) - Junction 1 B

Demand (PCU/hr) | Calculations | Options

12. If you save the Junctions 9 file at this point (or before) you can treat it as a template file and re-use it to
read data from other Excel spreadsheets (assuming they are in the same format) and thus quickly

create new Junctions 9 files for different projects.

Instead of using the methods above, you can of course simply manually enter Excel references for each movement

as required.
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Your Excel file may resemble the example below where traffic data is located around a schematic diagram. This is

no different from the previous example — the data just happens to be located in different positions.

(In this

example there is only a single time segment, so the Excel time segment source option would be set to ‘None’.)

A B
1
2
3
4
5
]
7
-] 451 62 31
9 2.5 15 3.5

R R e e e e e e T R ™
LR T R R - R T R S R TR =

DEMAND
HV3

M

438

432

483

DEMAND
HV%
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11 Generating Reports

E’ Click this button on the main toolbar to generate a report.

After running the traffic model, you can choose to generate a report that summarises all input data and results.
The report is in the form of a HTML file which you can optionally convert to a Word document or PDF file.

To generate a report, click the Generate Report button on the main toolbar. The newly generated report will be
displayed in the Report Viewer.

Generated reports are useful both a) as final reports summarising a Junctions 9 file and b) a convenient way to
quickly view all data in a tabular format.

Note that, for each chosen section, reports contain ALL data for that section. Sometimes not all the data will be
required. In this case you can either set up Custom Grids and print only those in reports, or you can generate a full
report and then edit it further in a word processor. Alternatively, you can simply use the various Data Grids,
graphs and other screens in Junctions 9, and copy their data to the clipboard for use in your own reports. Nearly
all screens in the program are copyable either by using the main Copy button on the main toolbar, or by right-
clicking in the screen.

To generate a quick report, show the Report Viewer and then turn off all options other than the most basic
options.

11.1 About Report Files

Each generated report is an HTML document, whose filename is based on the filename of the current data file. It
will be saved either to the same location as the data file (unless this cannot be accessed, such as if the data file was
located on a drive without write permissions, in which case the Windows temporary folder will be used), or to a
specified folder. These options are set via the main User Preferences (not the Report Setup screen).

If the data file has not yet been saved and therefore does not have a filename, the name “Untitled” will be used,
and the report will be saved to the Windows temporary folder, overwriting any existing untitled report.

If the report includes diagrams they are saved as separate .gif, .jpg or .emf files in the same location as the HTML
file, and their names will be based on the HTML filename. The Report Viewer contains options for converting the
file to a Word or PDF document, in which all diagrams will be embedded and the file can easily be saved, emailed
etc.

NOTE: If you intend to save reports as PDF files, then the HTML files are effectively only temporary files and we
recommend using the Preferences Screen to set the Reports Folder to a temporary folder such as your c:\temp
folder.
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11.2  Report Viewer

As soon as a report is generated, it is shown in the Report Viewer.

Report Viewer n
D GoTeTop |34 Teols + [ Convert = & Print -
Show | Options | Advanced
[] include copy of Summary Results screen [] Show all analysis and demand sets
A,g Refresh

[] Group by arm instead of time segment Show results for each time segment

Arms

Arms

Arm | Name | Description
1 | untided

2 | untited
3| untited

Roundabout Geometry

road hall- | E-Entry width | I - Effective flare | R - Entry radius | D - Inscribed circle PHI - Conflict {entry) | Exit
{m) {m) length (m} m) dismeter (m) angle (deg) only

1 30 300 0.0 30 13.0 0.0
2 300 300 0.0 30 13.0 00
3 3.00 3.0 00 3.0 130 00

V- Approsch
Co width

Slope ! Intercept / Capacity

Roundabout Slope and Intercept used in model

Arm | Final siope | Final intercept (PCUhr)
752

Traffic Demand

o= | PCU Factor for 2 H [PCU) |

[ venicte
200 |

| nvee

Demand overview (Traffic) v}
['arm [ Linkea arm [ Use 0-0 data [ Average Demand (PCUMN) | sealing Factor (%) |

To print the report, use the Print menu or right-click in the report and use the web browser context menu.
Alternatively, click Convert>Save as PDF and then print the PDF. If you wish to control the paper size or page
breaks, we recommend pasting the report into a word processor and formatting from there.

Tools>Keep Inside Application Window: turn this OFF to have the Report Viewer ‘disconnect’ from the main
Junctions 9 application window, so that you can position it freely, e.g. on a second desktop monitor.

Convert>Save as PDF document: this will prompt for a filename and will then generate and open a PDF version of
the report.

Convert>Convert to Word document: provided you have MS Word installed, this will open a new Word document

containing the contents of the report. Note that the formatting may differ slightly from the appearance in the
Report Viewer and may vary further depending on your particular version of Word.

11.2.1 Refreshing the Report

Whenever you change data in the file a message will appear above the Refresh button to indicate that the report is
potentially out-of-date, i.e. does not reflect the contents of the current file.

Report is out-of-date

Click this button to refresh the report. This does three things: it re-runs the file, it allows
. Refresh the report to reflect the current state of the data AND allows the report to take account of
any changes to the Reporting Options.
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11.3  Reporting Options

There are various options affecting the contents and appearance of reports. These can be set in two places:

e Options at the top of the Report Viewer screen. These affect the current file, and are saved within the
file.

e Options in File>Preferences>Reports. These act as the defaults for all new files. Also set here is the Font
Size for Reports option.

Note that the order of arms and streams in reports uses the sorting and grouping selected via the Options>Sorting

and Display section of the Data Outline and you therefore control the ordering as an option associated with the
data file, NOT as a user preference.

11.3.1 ‘Show’ tab

These options control which sections to print.

NOTE: you can include X-Y graphs and Time graphs saved from the Analyser Screen. See Saving graphs; using
graphs in reports.

Show | Options | Advanced

[] Junction Diagram Traffic Demand safety [] custom Grids
Input O-D data [ Vehide Mix [] Graphs
Results [] petailed demand data

11.3.2 ‘Options’ tab

Options | Advanced

Indude output from summary results screen [] show all analysis and demand sets

[ Group by arm instead of time segment Show results for each time segment

Include output from summary results screen: if selected, the top of the report will contain a copy of the data
shown in the Summary Results screen, using whichever options are selected in that screen.

Group by arm instead of time segment: this controls the way some time segment tables are printed. The two
extracts below show a custom grid in the two grouping modes; in the first, each arm is shown for the first time
segment and then the next; in the second, all time segments are shown for each arm in turn.
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Data Errors and Warnings
No errors or wamings

My Grid

Time Segment Results

Time Segment | Arm [3::};::' [E':g;:iit:} RFC En :E\:Z:Tue Queusing T':t‘an\'De\ay (veh- Unsignaliﬁm_wel of
07:00-07:15 | A 823 12.14 0513 1.03 1452 A
07:0007:15 | B 254 16.66 0.513 1.03 1475 A
07:00-07:15 | C 5.89 9.21 0.540 1.68 2268 [
07:115-07:30 | A 798 12.00 0.665 1.90 2837 B
07:15-07:30 | B 10.21 17.70 0.577 1.34 19.37 A
07:1507:30 | C 633 3.49 0.748 266 38.20 ]
07:30-07:45 | A 812 1.76 0.775% 315 4267 [
07300745 | B 12.34 18.43 0.669 1.96 2788 A
07:30-07:45 C 767 7.60 1.008 11.24 115.55 F

Data Errors and Warnings

ngs

My Grid

Time Segment Results

Time Segment | Arm [eeerl‘!}'a“r::' [E:r:m:mr' RFC En:l[\gﬁue Queueing T':ti?‘I'Delay (Veh- Unsigna‘r'llﬁﬁ;_wel of
07:00-07:15 | A 623 1214 0.513 1.03 1452 A
07:15-07:30 | A 7.98 12.00 0.655 1.90 2837 B
07:30-07:45 | A 812 11.768 0775 3.15 4287 c
07:45-08:00 | A 10.23 11.72 0.873 .49 71.00 D
08:00-08:115 | A 11.52 12.01 0.959 10.51 126.88 F
08:15-08:30 | A 11.56 11.87 0.974 1412 187.02 F
08:30-08:45 | A 10.21 11.51 0.887 9.83 16522 F
08:45-09:00 | A 514 11.30 0.809 481 8592 E
09:00-09:15 | A 8.41 1115 0.575 1.40 2419 B

Show all analysis and demand sets: |If ticked, the report will contain a sub-report for EACH analysis set and all
relevant demand sets. (Otherwise the report will only contain data for the CURRENT set). See Working with
Analysis Sets, Demand Sets and Time Segments.

Results for each time segment: If ticked, full results will be printed out for each time segment in the modelled
period, leading to a longer report. (Otherwise, only the summary for the whole period will be included).

11.3.3 ‘Advanced’ tab

Show | Options | Advanced

IJse vector diagrams instead of bitmaps Highlight Result Fields

Use vector diagrams: When selected, diagrams such as the Junction Diagram are shown as high quality vector
images. These types of images also give high quality hard copies. Some web browsers or word processors,
however, may not recognise the vector images. In such cases, turn off this option to use standard bitmaps for all
diagrams.

Highlight Result Fields: When selected, any result item will be shown with a green background, in the same style
as that used by the Data Editor and Data Grids. Turn this off if you would like a cleaner report with less colours.
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11.3.4 Highlighting threshold values

Queues, delays and RFCs that exceed certain thresholds are automatically highlighted in red. To set the
thresholds, use the Data Outline to browse to Options>Analysis Options.

Main Results for each time segment

Main results: (08:00-08:15)

Total Junction Entry Exiit Flow Circulating Pedestrian Capacity Saturation Start End
Arm | Demand Arrivals Flow {PCU/hr) Flow Demand {PCPIj..rch r} Capacity RFC | Queue | Gueue | Delay (s) | LOS
(PCUMr) (PCU) (PCUIhr) (PCUihr) (Pedihr) [FCU/Rr) (PCU} | [PCU)
1 1038.96 25574 549.75 457 87 22837 0.00 656.43 822.41 1.583| 0.00 9730 |2765928| F
458.00 117.00 456.50 55424 324.87 0.00 516.74 62242 0.755 | 0.00 2.85 21.203
458.00 117.00 45874 553.17 Z28.30 0.00 656.87 B22.42 0.712| 0.00 232 17.448

11.3.5 Using Custom Grids in reports

If you use the Data Grid screen (see Data Grids) to store custom column layouts, then you can mark each custom
layout for inclusion in reports. To do this, you need to use the Data Grid menu item “Manage Stored column
Layouts” to set the “UselnReport” flag. You can then turn off the default report options in the Report Viewer, so
that each report that you generate only contains your own Data Grid custom layouts.

You must also turn on the Custom Grids option in the Report Viewer screen (and then refresh the report if
needed).

114 Comparing files and data sets

An extra application of the Report Viewer is to compare different files. This can be used to compare existing files,
variations on temporary files within Junctions 9, or to compare different Analysis/Demand Sets. It can also be
used to find out what is different between two files that give different results for an unknown reason.

In all cases, the files need to be loaded into Junctions 9 or otherwise created (e.g. via the File>Copy Into New File
option).

File comparison is set up from outside the Report Viewer, via the Tools>Compare Files or Data Sets option. This
will show the screen below, which lists in the File dropdown each file currently loaded in Junctions 9 (i.e. the files
as shown in the blue file bar at the bottom of the screen). It is recommended that you save any new files with a
meaningful name, otherwise they will all appear as ‘[New File]’, although this is OK for quick comparison runs.

For each file that you want to compare, choose it from the File menu and click the Add button. Optionally you can
choose a colour for each file (by double clicking in the Colour column) to be used when differences are found.
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Select files / sets to compare @
File: [ic:\..\Data\site 22 project REVISED J6.j3 -]
3 Analysis Set: | [Entre fie] || Add
{35 Demand Set:  |[Entie fie] -]

Select files andor sets above and use the Add button to add them to the list below. Then press OK to generate
a report comparing the files/sets.

File Analysis Set Demand Set Color
[Entire fie] [Entire fic] Red
C:\,.\Data\Site 22 project REVISED j9 [Entire file] [Entire file] Green |
C:\,.\Data\Site 22 project REVISED JB.j8 | [Entire file] [Entire fi] Pupe |

Hemoleseeceduen [ Run files [ ©nly show differences

Tick the Run files option if you want each file to be run before the comparison report is generated. (If you leave
this unticked, then you can use the comparison utility to compare two versions of a file where one has been run
and one has not.)

If the Only show differences option is turned on, values are only printed when they differ between the files, and
blanks shown otherwise. If this option is turned off, then all values for the master file (the file that is currently
active in Junctions 9) are always printed, and values for the other files printed where they differ. (The master file is
also used during the comparison as the file that is assumed to have the correct number of arms etc.)

Press OK to generate the comparison report, which will appear in the Report Viewer and from there can be
refreshed as usual and saved as a PDF and so on.

The top of the report shows the ‘master’ file and the comparison file(s) in their relevant colours:

Master File: C:\Data\Site 22 project 9
Comparison File: C:\Data\Site 22 project REVISED |9
Comparison File: C:\Data\Site 22 project REVISED JB |9

The report is then printed as usual, using options as set on the Report Viewer screen.

The examples below show an extract from a comparison result with Only show differences turned off. All numbers
for the master file (red) are printed, and, when the comparison file(s) contain differences, the values from the
other file(s) are shown in their appropriate colour. This example clearly shows that the difference in the O-D data
for some arms has led to differences in the results on all arms. (Assuming that the Run files option was used.)

Demand (Veh/hr)

To
1 2 3
0.000 |190.000 | 250.000 160.000 310.000
2 (300.000| 0.000 250,000 220,000
3 | 250.000 | 300.000 0.000

From
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Main results: (08:00-08:15)

Total Demand Intersection Arrivals Circulating flow Capacity Throughput Throughput (exit) Start queue | End gueue
Lea | pcEmr) {PCE) {PCEZhr} {PCEhr} Wi {PCE/hr] {PCEhr] {PCE) {PCE) I
338.78263.50 | a . 82057 809.31 | 0.413 0328 3356.01 261.59 402.05 408.41 7.389 6.551
47 5. 4 L) 705 A
! 376.43 BeT0ESET 341 coee 831.83 0.453 373.47 407.62 o0 prhs0g 7.795 -
194,14 119.58 171825 | 0503 0.576 408.21 40879 12.667 11.448
U P j
z 14.07 436.65 103.52 10816 231 37 57195 0550 42968 0.0 151318 14501 B
22266 222 67492 X 3.204 13,
3 414,07 103.52 22286 22257 S2ETATY | g sis0m13 | 40795 40795 0.0 15 13.20613211 | g
22218 87512 131594

With Only show differences turned on, the same report extract appears as below. This time, the rows and columns
that are the same are not printed at all. This makes it much easier to skim down the report and immediately pick
out the differences. Many sections will not be printed at all, although the headers and table titles are often
printed regardless.

Demand (Veh/hr)

To
1] 2 3
1 260.000 160.000 310.000
From
2 250.000 280.000
3

Main results: (08:00-08:15)

Total Demand Intersection Arrivals Circulating flow . Throughput (exit) Start queue End queus
Leg PCEMD PCE) PCEM Capacity (PCEhr) vic Throughput [PCEfhr) PCEmr) PCE) PeE) Delay () LoS
338,75 263.50 . N 82057808.31 | 04130326 | 3360126158 |, o . .
1 75en 8470 65.87 94.11 ae183 faghs el 408.03 408.41 407.62 070508 |7.38965517.785
194,14 119.58 5859171825 | 06030576 | 4082140879 12857 11445
414 07 43665 3.52 109.16 364,39 57 354 33 5
2 14.07 436 62 103.52108.16 231.37 67126 0.650 42955 964.39 36452 364.33 1E1s18 18501
222685 57492 3204
3 Rl S149267479 | pg1ape3 4079540795 | 379.59 30539 43873 1220s 13211
22218 575,12 13.194

If you try to compare files that have different numbers of arms, or do not match up at all, then you will either
receive an error or else the report will appear but show question marks.

11.4.1 Comparing Analysis and Demand Sets
To compare different Analysis or Demand Sets within a file, use the Analysis Set and Demand Set dropdowns in the
comparison tool and click the Add button. Once you have added one set to the list of items to be compared, an

Add all link will appear which can be used if you want to compare ALL sets.

In the example below, all four Demand Sets within the file have been added to the list of items to compare.
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Select files / sets to compare

=)
File: [c:\..\pata\site 22 project.j3 -
3 Analysis Set:  |[Entire fik] - .
{55 Demand Set:  [D1-2015, AM v | Add all sets

Select files and/or sets above and use the Add button to add them to the list below. Then press OK to generate a
report comparing the filesfsets.

File Analysis Set Demand Set Color
[Entire fie] D1-2015, AM Red
C:\,.\Data\Site 22 project.j3 [Entire file] D2- 2015, PM lGreen |
C:\..\DatalSite 22 project.j3 [Entire file] D3 - 2020, AM Pupe ]
C:\..\Data\Site 22 project.j? [Entire file] D4 - 2020, PM Cyan

Remove selected item

Fun files Only show differences

After clicking OK, the report lists at the top the Demand Sets and their colours.
The example report extract below shows that all four Demand Sets have different O-D data (as expected) and that
all values for the 4™ Demand Set (shown in light blue) are zero, which suggests that the user has forgotten to enter

data for this Demand Set.

Demand (Veh/hr)

Tao
1 2 3
1 190.000 200.000 250.000 260.000 210.000 290.000
From 2 | 300.000 350.000 350.000 250.000 90.000
3 | 250.000 280.000 S0.000 300.000 80.000

As you would expect this leads to differences in all results.

Main results: (08:00-08:15)

Leg TD'(APICDE?:SN Inter;ecitplgré}nrrlvals CII":(I;::a:lEIJI:\r?r}ﬂW Capacity [PCE/hr} vic Throughput (PCEfhr) annil.'l)%ngm}{exlt} Sta{'t)cquﬂeue Enfpglgue Delay (s} Los
1 338.78 30867 | 84T077.17 10164 2225222199 820.57 820.84 0.413 0.376 336.01 306.29 070608 | 7.3806.964 7.044
406854 0.448 40238
2 414.07 331.28 103.52 82.81 0.603 0.471 408.21 32778 150819 12.657 9.520 B
451.71 112.93 0.667 44410 14.981 -
5 414.07 436,65 103.52 109.16 0.6714 0.663 407.96 429.18 151801 13.204 15218 |BCA
2281 2070 0.128 2224 6228

Comparing Analysis Set and Demand Sets in this file is useful if you need to confirm whether two or more sets are
the same as each other. You can also use it to compare sets within different files, assuming that the files are
broadly similar (i.e. contain the same arms etc).
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12 Junction Diagram Screen

~

|

Diﬁ - Press this button on the vertical toolbar to show a new Junction Diagram.
-

You can show one or more Junction Diagram screens, each of which shows a graphical representation of the
current junction(s).

Please note that the diagram is schematic and serves only as a visual reminder of the junction layout. Moving
items in the diagram does NOT affect the model and you must enter data as usual through the Data Editor and
other data entry screens to change model parameters.

Much of the Junction Diagram is self-explanatory and we recommend that you experiment with the various
features in the toolbars and in the various menus available by right-clicking on any item in the diagram.

In general, to cancel a mode (e.g. to cancel Rotate mode), right-click in a blank area of the diagram, or click the
Select button in the top-left of the toolbar.

As with any other screen if you double click the title bar, the Junction Diagram window will become detached from
the main Junctions 9 window and can be positioned on another monitor.

Junction Diagram n
b .éd. .G, G . @ .7/ .| 5% .|%&&
7] a7

Select Wiew  Show  Print Background Owerlays Style Flows

i
.
Arm A

L
Showing original traffic demand (PCUMr)
Time Segment: {08:00-08:15)
< > w
A ; B o " i g ER
Add a new... Label Manipulate... Auto-amange Rotste Spacing Connect Assign Lanes Edit Demand | Measure
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121 Moving around the diagram

The diagram will automatically re-size to fit the window when you resize the window, or, you can click on View>Fit
to Window.

To zoom, use the mouse scroll wheel. Alternatively, enter View>Zoom mode and then move the mouse with the
left button.

To pan, move the mouse with the middle mouse button or scroll wheel held down. Alternatively, enter View>Pan

mode and then move the mouse with the left button.

12.2 Printing and copying

The diagram can be printed using the main application Print and Print Preview buttons in the usual way. In
addition, you can use Print>Show Print Zone to show an outline overlay that represents the current printer paper
size. You can then manoeuvre and zoom the network so that the desired portion fits inside this outline. Pressing
the Print button will then print out the same area.

You can also copy the diagram to the clipboard by using the usual Copy button the main application toolbar or by
using the right-click menu in a blank part of the network.

123 Manipulating items

12.3.1 Auto-arrange

Press the auto-arrange button to automatically position the arms or streams of each junction into a default
position appropriate to the junction type.

By default, Arm 1 is always placed on the east, with the other arms following clockwise or counter-clockwise
depending on the current driving side mode. You can control the default placement of Arm 1 by going to

File>Preferences>Localisation>Default Arm 1 Position.

The positioning also depends on the current driving side and junction type.

12.3.2 Selecting items

Simply click on any item in the diagram to select it. It will be shown with orange highlighting and any other
relevant data screens (e.g. Data Editor, Data Grids) will update to show data for this item, if appropriate.

To select multiple items, hold down the CTRL key.

To select a rectangular selection of items, enter Select>Rectangular Selection mode and drag a rectangle on the
diagram.
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12.3.3 Moving items

To move an item in the diagram, simply click on it and drag with the mouse.

The circles at the ends on each arm are default control points, which serve as points which you can grab with the
mouse to move either end, if required. To add extra control points to an arm, right-click on the entry or exit side of
the arm and select Add new bend section. There is no limit to the number of bend points you can add, so arms can
be made to curve along as detailed a path as you required. Use the same right-click menu to remove arm sections

or to straighten the arm.

Many items can be positioned using the mouse but please note that this does not affect the model in any way.
You must separately enter modelling data in the relevant data-entry screens.

12.3.4 Rotating items

Click on the Rotate icon, press the mouse button in the part of the diagram that you want to rotate around, and
drag the mouse. As you drag the mouse, the junction will rotate around the point where you first click.

If the file contains several junctions then, in order to rotate just one junction, firstly select it using the Data
Outline. (Otherwise, the entire network will rotate.)

12.3.5 Changing spacing

You can explode or contract everything in the diagram by clicking on the Spacing button and then dragging the
mouse. This can be useful if needing to match the diagram to a background image.

Alternatively, right-click in a blank area and select Tools>Adjust drawing spacing and then enter a percentage
adjustment.

12.3.6 Aligning to a grid

Turn on Show>Grid to show a grid that items will snap to as you move them. You can also align everything to the
grid by right-clicking in an empty part of the diagram and selecting Tools>Align all items.

12.3.7 Adding labels

You can add textual annotations to the diagram via the Add Label mode. In this mode, click anywhere on the
diagram and type the annotation. You can then move and resize the annotation by dragging it as with any other
item. To resize it, click on the label and then drag the red handles at either end.

12.3.8 Scale ruler

Show the scale ruler by clicking Show>Scale. (If necessary, zoom out until the scale becomes visible.) If you have a
background image, suitably sized, or some other way of calibrating a scale, you can also use the scale as a ruler
tool. Move the ruler with the mouse and rotate/stretch it by dragging either end; the distance shown will

Junctions 9 User Guide (Issue E)



Junction Diagram Screen Page 136

automatically update. Although you can only measure straight lines, this can be a convenient way of confirming
distances.

0m 15 m
_
Arm C

To calibrate the ruler, stretch it so that it covers a known distance and then right-click on it and select Adjust Scale.
Enter the known distance (in the current distance units). The ruler will then show the entered distance and can
subsequently used to measure other distances using the same scale.

12.3.9 Connecting junctions
You can link junctions as follows:

1. Click the Connect button in the toolbar at the bottom of the diagram.
2. Click in the first arm that you wish to connect (click in the grey ‘interiors’ of the arm)
3. Click in the arm in the other junction that you wish to connect to.

This will set up a link between the two junctions, shown with grey connection lines. This is exactly equivalent to
going to the main Demand Screen and entering data manually on that screen’s Linked Arm tab. The Feeding
Junction and Feeding Arm shown there will be automatically filled in.

To UNCONNECT two junctions, use the same process.

Please see Linked junctions for more details.

12.3.10 Setting roundabout arm order

For roundabouts, the diagram implicitly shows the order of arms (i.e. which arm follows which around the
roundabout) by the positions of the circulating flow links.  These reflect the value of the Data
Outline>Junction>Arm Order data field. Occasionally you may want to move the arms into a different order using
the diagram and then assign this order to the data file. To do this, click Set roundabout arm ordering from Junction
Diagram from the main program Tools menu. This will analyse the positions of the arms in the diagram and set
the arm order from this.

NOTE: Normally, you do not need to manually view or edit the Arm Order property. Simply use the Tools>Set Arm
Ordering option if the diagram looks wrong (e.g. if the circulating links cross over each other).

NOTE: The arm order of Priority Intersections is fixed, and cannot be altered.
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124 Viewing and visualising data in the Junction Diagram

The toolbar at the top of the Junction Diagram window provides access to a number of extra modes and menus
where you can turn on various features and visualisations. In general, the key at the bottom of the diagram
indicates which options are switched on (if not visible, click Show>Key)

12.4.1 PICADY streams

PICADY junctions appear in the diagram as in the example shown below. Each entry arm contains one or more
streams, labelled to reflect the origin-destination of traffic on each stream. Streams do NOT necessarily relate to
lanes. (See Priority Intersection streams for more information about streams.)

Junction Diagram B
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Solid lines connecting entry streams to exit arms represent priority (unimpeded) streams; dotted lines represent
non-priority streams. E.g. C-A traffic travels unimpeded from Arm C to Arm A, and is shown with a solid
connection. C-B traffic turns right into Arm B and so has to give-way to priority traffic, so its connector is shown
with a dotted line. You cannot change these connections: they are automatically set by the program according to
the junction type and other model features.

Optionally, you can choose to hide the priority streams via Data Outline>Options>Sorting and Display>Hide Priority
Streams.

The initial shape of the junction depends on the junction type, but you can subsequently adjust the shape by
dragging the control points on each arm.

The major carriageway is represented by darker shading compared to the minor arms (if Options>Show junction
background is turned on).

For some types of staggered junction, as shown below, the diagram can appear quite complex as it includes
representations of internal streams inside the junction (CD-A etc).
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12.4.2 OSCADY traffic streams and lanes

Please see OSCADY junctions.

12.4.3 Traffic flows — numerical overlays
A set of numbers is shown on the diagram next to each arm.

By default, these numbers reflect the original origin-destination (O-D) data on each leg, i.e., the data entered in
the O-D screen, representing the demand for each movement at the junction.

You can optionally choose to instead show the actual calculated flows. These numbers are outputs from the
program and so will be zero until you run the file. They depict the actual performance of the junction as opposed
to the demand and so will always be smaller or equal to the demand.

Each exit shows the exit flow leaving the junction at that arm; the same considerations apply as above.

To show U-turners, turn on Options>Text overlays>Per movement>Show U-turners.

You can select different modes by using the Flows dropdown, as follows:
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Intersection Diagram

k .o4. O. 4. b . @ .S |5 .| @&

Select Wiew  Show  Print Background Owerlays Style Flows Crptions
Criginal O-D data, as entered

Demand used as input to model

Actual flows calculated by model (Intersection Performance)

Custom (set up using Options screen)

Original O-D data, as entered: in this mode, the ‘raw’, original movement demands are shown. The numbers will
be identical to the numbers entered in the O-D screen. (NOTE: depending on options selected elsewhere, these
may sometimes represent turning proportions.)

Demand used as input to model: this mode shows the demand after having been scaled according to the selected
traffic profile type, flow scaling and any other effects. It is the demand actually used by the model. These figures
can also be seen in the O-D screen in the Calculations>Model Demand tab and also as the demand shown in the
main time segment results.

Actual flows calculated by model: this shows the final calculated entry and exit flows (throughput) which are
results from the running the model. These figures can also be seen in the O-D screen in the Calculations>Model
Results tab, and also as the throughputs shown in the main time segment results. In this mode, calculated
circulating flows past each entry are also shown.

Custom: in this mode, the numbers shown reflect the options that you choose in the Text overlays tab of the
Junction Diagram options screen.
As with most other items in the program, you can change the units of these items (to e.g. PCU/hr) via the

Data/Units screen.

The various modes are illustrated in the following examples.

? - Origin-Destination Data - Whole Period - Junction 1 ]
s Origicn}:';n-sD data, as entered Demand (PCU/hr) | Calculations | LIS ﬂ ~U
Demand used as input to model From\ To | Arm A Arm B Arm C Total
Actual flows calculated by model (Intersection Performance) Arm A 100,000 100,000 200,000
Custom (set up using Options screen) Arm B 100,000 0.000 100,000 200,000
Arm C 100,000 100,000 0.000 200,000
100 b} Total 200000 | 200.000 | 200.000
100
-
200 PCU/hr
O—— - — .7-5’4 The original turning counts in this example are 100 PCU/hr for
each movement.
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S| e
W o o : .
Flows Crptions Origin-D Data - Whaole Period - Junction 1

E
COriginal ©-D data, as entered | Demand (PCl.l,fhr}| Calculations |0pt|nns| 3 i
Demand used as input to model Proportions (PCU) | Model Demand (PCU/hr) | Model Re:
Actual flows calculated by model (Intersection Performance) Arm A Arm B Arm € Total
Custom {set up using Options screen) Arm A 0.000 110,102 110,102 220204
Arm B 110,102 0.000 110,102 220,204
110 b | Arm C 110,102 110,102 0.000 220,204
Total 220,204 220,204 220,204
110
l This shows demand used in the model, incheding 21l profile synthesis and flow scalir
220 PCUrhr
O ———) - - — -—/&‘ In this example, a ONE HOUR traffic profile is used. This means
that the demand used by the model in the central time segment
is about 110% of the entered demand.

Flows Orptions Origin-Destination Data - Whole Period - Junction 1 (=
Original O-D data, as entered Demand (PCU/hr) | Calculations | pptions B :"j
Demand used as input to model | Model Demand (PCU/hr) | Model Results (PCU/hr) e

Actual flows calculated by model (Intersection Performance) -

From \ To Arm A Arm B Arm C Total
Custom (set up using Options screen)

Arm A 0.00 3262 3262 185.24
Arm B 3262 0.00 3262 185.24
93 b | Arm C 3262 3262 0.00 185.24

93 Total 185.24 185.24 185,24

i After running the model, this shows caloulzted flow across the give-way line, Bxch)
185 PCU/hr

The actual calculated throughput for each movement is only 93
PCU/hr, which reflects the calculated capacity of each
arm/stream.

12.4.4 Editing Traffic Flow

If the Flows dropdown is set to ‘original O-D data as entered’, you can edit the O-D data directly on the diagram.

To do this, click the Edit Demand button, then double click on any of the green numerical O-D items in the diagram
and enter a new value for the demand for that movement.

Traffic Demand H

Enter demand (PCU /hr) for traffic travelling from
= | Am 1 funtitled) Cancel

to
Am 3 funtitled)
200.000

200

0
-

~y * *
s ﬂ o o FH Em T
+ Rotste Spacing Connect  Assign Lanes | Edit Demand || Messwre
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After entering a new value, the diagram will update and the new value will also appear in the O-D screen if
displayed.

Whilst still in Edit Demand mode, you can also use the following methods to select items:

e Click on any O-D item to select it
e To edit the item, double-click, or press ENTER
e To move to the next/previous O-D item, use the arrow keys or press TAB or SHIFT+TAB.

To exit Edit Demand mode, right-click in a blank area.

12.4.5 Traffic Flow — graphical overlays

These options provide a simple visualisation of flows through the junction. The type of data shown depends on
the setting of the Flows option, as described in the previous section.

NOTE: To adjust the overall width or opacity of the overlays, use Options>Graphic Overlays>Overlay
width/opacity.

The screenshot below shows the Overlays>Flows by Entry option. The widths of the overlays are proportional to
the flows and are colour-coded according to origin. E.g. the red overlay represents vehicles entering on Arm 1.
The diagram shows that the heaviest flow into the roundabout occurs on Arm 1, all of which turns right into Arm 3.
On the other arms, there is a smaller flow, most of which turns left. The diagram also shows that the circulating
flow past Arm 2 is composed mostly of the red traffic from Arm 1.

Junction Diagram @
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L
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\
Y
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Ohverlzys M Style Flows Orptio
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~ Flows by Entry |

Flows by Exit
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A : #0 oF .
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In the example above, the Flow mode is set to ‘Original O-D data, as entered’. After running the model and
switching to ‘Actual flows calculated by model’, the flow overlay shows that the actual throughput on Arm 1 is less
than the entered demand. (You would therefore expect to see a large queue on this arm.). This is also shown in
the numerical data on the diagram.
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Junction Diagram
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These diagrams are all for the current time segment. Choosing different time segments will give a simple

animation of the traffic flows over time.

Flow overlays can also be shown by exit, as shown below, which can sometimes be more useful. In this case, the
colour coding corresponds to destination. In the example below, all traffic travelling to Arm 3 is shown in blue and
Again, the actual throughput

this is the heaviest exit flow, with the largest contribution coming from Arm 1.

calculated by the model is likely to be less than this.
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The flow overlay tool can also be used at Priority Intersections, as in the T-junction example below, which clearly
shows the heavy flows on the major roads.
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12.4.6 Queue overlays

Please note that if you run a file in Lane Simulation Mode, a different set of visualisation options is available.
The following section applies to files that have NOT been run in Lane Simulation mode.

Provided the file has been run, for certain junction types you can use Overlays>Queues>End Queues option to
show a red bar on each arm representing the length of the queue at the end of the time segment.

Alternatively, use the Start and End Queues option to show the start and end queue (i.e. the queue at the start and
the end of the time segment) on each arm for the current time segment. The red section shows the start queue
and the orange section the end queue. If a queue is decreasing, the start queue is shown in green and the end
queue in red. Selecting different time segments will give a simple animation of queue build-up and decay over
time.

If the queue length is longer than the current length of the arm, then a thick black line is drawn at the end of the
queue.

If queue percentiles (see Queue Variations (percentiles) and Queue Markers) have been selected and the file run,
the various percentiles can be depicted on the diagram in different shades of red. (The darkest red represents the
95" percentile queue). Turn this mode on by selecting Overlays>Queues>Queue Percentiles.

12.4.7 Value and error overlays

Use Overlays>Value Comparison to show blue highlighting on each arm, where the depth of shading indicates the
relative value of a chosen data field. Set the data field simply by clicking on it in any Data Editor or Data Grid
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screen. You can control the difference between the smallest and largest values via the Junction Diagram options
screen.

Use the Error Overlay Tool to highlight in red/amber/green/grey any warnings, errors or information tasks for each
arm. These correspond to the messages shown in the Task List screen.

12.4.8 Whole Period Results overlay

For roundabouts, use Overlays>Whole Period Results to show items from the Summary Results Screen next to
each arm, for the current Analysis/Demand Set. Red background shading indicates that results are not up to date
and the file should be re-run. The size and position can be adjusted using Options>Text overlays>Whole Period
Results.

— - ee—— —
* 400
300
-
Queue: 2.6 PCU
Delay: 12.28 s
RFC: 0.73
LOS: B

125 Stick diagram mode

Use the Style button to toggle in and out of stick diagram mode. In this mode, all internal details of the junction(s)
are hidden, leaving behind a simple diagram showing just the arms and any active overlays such as arm names and
turning volumes.

Adjust the size and spacing of the text items using the diagram Options screen.

To show arm names instead of IDs, go to Data Outline>Options>Sorting and Display>Show arm and junction
names.
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This view can be particularly useful when working with multiple linked junctions as it provides a simple overview

diagram showing the overall network without the details of each junction.
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Some overlays such as flow overlays are available in stick diagram mode.

Clicking on a junction or an arm will take you to the properties for that item. In general however there is limited
interactivity in stick diagram mode and we recommend that you return to normal mode whenever you need to

make changes to the diagram.
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12.6 Junction Diagram Options screen

There are a large number of options controlling the appearance of the Junction Diagram, and you can access these
via the Junction Diagram Options screen. (Use the icon on the right-hand side of the main toolbar.)

Most items are self-explanatory and are not listed here other than the ones of particular interest below. Most tabs
have a Defaults button, which will restore the options on that tab to their default values.

Most Junction Diagram options are saved in the data file, so the same options will be used when you next load the
file. The options set here also affect the way the diagram is depicted in reports.

Please note that some options only have an effect in certain modes, or for certain junction types.

12.6.1 Setting a background image

Add one or more background images via the Backgrounds tab, or from the diagram by going to
Background>Manage backgrounds. Press the Add button and then browse to an image file, which will then be
placed in the middle of the Junction Diagram. To adjust the opacity, position and size of the image, you must
select it in the listbox. The image will then be shown with a red outline and red handles in the Junction Diagram,
which you can use to move and resize it. Use the opacity slider to control how faint the image is relative to the
rest of the diagram.

The images are embedded in the main data file; there is no need to save the image files separately.

Diagram Options [l

Backgrounds |Arms | Text overlays | Graphic overlays | Other |

[ Add a background image. .. ]

[ Remove selected image ]

Tint Colour E] (255, 255, 255)

Opadity 0 114,75

Once you have added one or more images, you can quickly toggle them on/off by using the options in the
Background button on the diagram toolbar. Especially when using a complex background image or diagram, this
can help to quickly refer to items on the background drawing without having to always show these at the same
time as the actual junction drawing.

G .l .S
Background Owerlays Style Flows Oiptions
Show all

| Show backgrounds only |

Show backgrounds and numbers only

Show diagram only

Manage backgrounds. ..
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Use the Show Background and Numbers option to show the background image, plus the calculated entry flows or
turning movements, but without the usual lines and arrows. An example of using this mode is shown below. (The
units can easily be turned off via the Junction Diagram Options screen, as can the size and offset of the other
items.)

The appearance also depends on the settings in the Options screen. For instance, if in Lane Simulation mode,
there is an option in the Options screen to switch off white lane interiors.

12.6.2 Showing other textual data

If the Flows of the Junction Diagram is set to ‘Custom’, then any data field can be shown on each arm by setting up
options in the Text Overlays>Per Arm/Per Stream tabs of the Options screen. Select the data fields to use by
clicking on them in the Data Editor (or a Data Grid) and then clicking the Select Field button.

Junctions 9 User Guide (Issue E)



Junction Diagram Screen Page 148

12.7 Measuring roundabout geometries using the junction
diagram

If you have added a suitable background image, such as an aerial photograph or export from a CAD drawing, you
can use diagram tools to estimate certain roundabout and mini-roundabout geometries.

Please note that these tools are provided as a way to check existing measurements and to quickly obtain
estimates for new measurements but are not a substitute for accurate measurements using a CAD package.

You use the measurement tools by manipulating a series of control points and construction lines so that they lie
along the entry kerb and so on for each arm, according to the descriptions in Appendix B - Measurement of
geometric parameters affecting capacity. Assuming you have correctly set the scale, Junctions 9 can then use the
control points to estimate the values of the roundabout entry width, flare length etc, and display them on screen.
Optionally you can then save the values to the relevant data fields and run the ARCADY traffic model. Whether or
not you do this, the control points are always saved as part of the file.

Start by adding a background image (see Setting a background image). You may need to stretch the image to
make it big enough to easily work with and may also want to adjust the opacity. The background image should be
in roughly the correct orientation and position relative to the rest of the diagram, although the exact positioning
does not matter. In the example below, an illustrative image of a typical roundabout has been used, and the main
roundabout arms moved so that they roughly line up with the image. Arm 1is the eastern arm.

Junction Diagram i

bk .éa. 0. 4. G . @l .0 .| 5. @&

Salect View  Show  Print Background Overays Style Flows ‘Options

« [ -
A - I I T A
Add a new... Labal Manipulate... Auto-amange Rotate Spacing Connect A.ssig.n L=nes Edit Demand | Mezsure
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An important step is to set the scale. The accuracy of all measurements will depend on this. Make sure that the
scale is visible (Show>Scale) and then position the scale over anything in the background image that is of a known
distance. In this example it is known that the upstream approach width on Arm 1 is 3.5m, but you could use any
fixed distance such as a scale indicator on the background image. Zoom in to obtain higher accuracy, although
ultimately the accuracy will be limited by the quality of the background image.

With the scale positioned over the known length, right-click on it and choose Adjust Scale and enter the distance in
the current units. (If you subsequently change the scale, all measurements will change accordingly.)

Adjust Scale Length

Enter Distance in m:

Once the scale is set, you can enter Measurement Mode by using the Measure button.

Measure

Measure and save in file

View (readonly)
Reset ]
Save in file 3

] Exit mode P

.

-

Bl
act Assign lanes  Edit Demand || Measwe

There are several options available:
e Measure: measures geometries but does not save them to file until you click Save in file.
e Measure and save in file: measures geometries and automatically saves them to file as you adjust them

e View (read-only): shows existing measurements in read-only mode (i.e. they cannot be changed). This is
useful for checking existing measurements in a file without accidentally changing them.

e Reset: resets the currently active measurement, or all measurements, to their default positions.

e Exit mode: click here to exit Measurement Mode, hide all construction lines and return to the normal
diagram view.
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When you enter Measurement Mode, the background image remains visible, the main schematic diagram (arms,
lanes, flows, IDs etc) is turned off and a set of construction lines and points shown instead. These control points
are shown for the currently active arm. To measure a different arm, select it in the Data Outline or a data grid.

When you first enter Measurement Mode, the current geometries for Arm 1 are automatically shown in the Data
Editor (or a data grid) if they are not already shown.

To show a different geometry — e.g. entry radius instead of entry width — click on it in the Data Editor or data grid.
Some construction lines serve more than one geometry — for example, the approach width, entry width and flare

length are all measured at the same time.

Data Editor

El |

Junction Diagram

(Arm 1)

L_f':’j Roundabout Geometry

V - Approach road half-width (m)
E - Entry width (m)

I' - Effective flare length (m)

R - Entry radius {(m)

D - Inscribed circle diameter (m)
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In the diagram, note that:

Blue circles or arrows are control points that can be moved with the mouse. You can control their size in
Options>Measurements and can also choose whether they should stay the same size when zooming in
(this makes them more visible when zoomed out, but reduces accuracy when zoomed in). For maximum
accuracy, zoom in as far as possible and reduce the control point size.

Black lines with arrows are the calculated ARCADY geometries — e.g. entry width (E), entry radius (R) etc.
Green, red and other coloured lines are construction lines generated automatically by Junctions 9.

The values as measured in the diagram according to the scale are shown in white text. The current
values actually saved in the file are shown in brackets. (This can be turned off in Options>Measurements,

as can the text size.)

If the measured value is outside the allowed range it is shown in red. When you save to file, it will be
capped at the minimum/maximum allowed value.

Each set of control points starts off in default positions roughly based on the position of the diagram arm
(NOT the background image). To return to these default positions, select Measure>Reset.

If you need more control points, in some cases you can right-click on an existing control point and select
Add new control points

As you move the blue control points with the mouse, the measurements will change. When you are happy with

each one, click Measure>Save in file and then choose whether to save just the current item, or all items.

(This
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step is not needed if you are in Measure>Measure and save in file mode, because in this mode all measurements
are saved as soon as you move the control points.)

Usually you would save all measurements, so when you have finished, the two sets of numbers in the diagram will
be the same. Sometimes however if you are providing a second opinion for measurements, or re-assessing a file,
you may want to re-measure all items without actually saving them. In this case the two sets of numbers will differ
until you click Measure>Save in file.

Details of the ARCADY geometry definitions are given in Appendix B - Measurement of geometric parameters
affecting capacity. Assuming you are familiar with these definitions, the following sections show how to use the
measurement tool for each geometry. The control point size has been set to a fairly large value to aid visibility in
the screenshots.

12.7.1 Standard roundabouts: Approach half-width, entry width and flare
length

e Position E where the give-way line meets the median island or marking.

e Position M1, M2 and M3 along the median line, following the curve of the road as best as possible. M3
should be upstream from any local flaring.

e K6 should be roughly opposite M3, on the nearside kerb. K5 to K1 should then follow the curve of the
nearside kerb, towards the give-way line. K1 and any of the other K points can be beyond the give-way
line; you can position them anywhere along the kerb that gives the smoothest curve and/or the best
match to the real kerb line.

NS = V=

@

From these control points, Junctions 9 automatically measures the entry width (E), approach half-width (V) and
effective flare length (L), according to the definitions in the appendix of this User Guide. The yellow and orange
lines are construction lines used in the measurement of the flare length.

In the example, the scale was fixed to the known distance of 3.5m on this arm’s approach. The approach half-
width (V) is measured at the same location and so has been measured as 3.5m. (How precisely this happens
depends on the resolution of the background image and the accuracy of positioning, which sometimes may be
slightly subjective.)
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NOTE: by default, there are three “M” points and six “K” points. If you need more control over the curve lines,
you can add more control points by right-clicking on an existing control point and selecting Add new control point.

12.7.2 Standard roundabouts: Entry radius

Use the two arrow control points to move the position and size of the circle.

The section marked ‘20m’ should be positioned along the nearside kerb in the vicinity of the roundabout
entry for this arm.

The radius should be adjusted until the circle follows the kerbline as closely as possible within this 20m
section. It should represent the maximum curvature in this region —i.e. if there is a choice of positions
and sizes for the circle, choose the one that gives the smallest circle (i.e. smallest radius and so largest
curvature)

If necessary, you can drag the scale to measure out an approximate straight-line distance of 10m
downstream from the entry and 25m upstream, as described in Entry radius (R), to help judge where to
position the 20m section.

In this example, the entry radius (R) has been measured as approximately 30m.
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12.7.3 Standard roundabouts: Inscribed circle diameter

Use the two arrow control points to move the position and size of the circle.

e The circle should touch the kerbline of both the entry and exit sides of the arm being measured (in this
case, the eastern arm). Some trial and error may be required.

e The circle should roughly lie within the roundabout in the vicinity of the arm being measured but it does
matter if the circle lies outside the roundabout elsewhere.

e Often, a different diameter will be measured for each arm, although if the roundabout is symmetrical
then they will be the same or similar.

e For more advice, please see http://www.trlsoftware.com/knowledgebase and search for “inscribed circle
diameter”.

¢ In this example, the inscribed circle diameter (D) has been measured as 49m.
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12.7.4 Standard roundabouts: Conflict angle (entry angle)

Appendix B describes two methods of measuring the conflict angle, with advice on how to choose with method to
use. This is handled automatically by the measurement tool.

e Position E in the centre of the approach of the arm being measured, and the arrow at the other end so
that the line represents the typical direction across the give-way line of traffic entering the roundabout on
this arm.

e Position X somewhere in the circulating carriageway and position the arrow at the other end in the
middle of the exit of the next arm from that being measured. The line should point in the typical direction
of traffic leaving the roundabout on the next arm from that being measured. At small roundabouts - as in
this example — this exit line will be close to the entry line set up in the previous step and will cross over it;
at larger roundabouts it may be further away.

e Position the unattached C at the centre of the roundabout and then position the other C so that the circle
represents the middle of the circulating carriageway in the vicinity of the arm being measured.

Depending on the size of the roundabout and the positioning of the items above, there are two ways in which the
conflict angle (PHI) can be measured. At small roundabouts the conflict angle is measured as half of the angle
between the entry and exit lines and in this case is about 29 degrees.

At larger roundabouts, the exit line for the next arm will not be in the vicinity of the entry of the arm being
measured (and in fact does not need to be positioned at all). In these cases, the conflict angle is measured as the
angle between the entering traffic and the circulating traffic and in the example below is shown as about 26
degrees. The angle arc is drawn in a different colour to indicate that a different method is being used.
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At some roundabouts, you will find that moving the control points slightly results in the measurement switching
between the two methods (shown by the green or light blue colour for the angle arc), but in such cases you will
usually find that both methods give approximately the same value.
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12.7.5 Mini-roundabouts: All measurements

For mini-roundabouts, all relevant geometric measurements are made using a single set of construction lines.

Position E where the give-way line meets the median island or marking.

Position X at the offside end of the give-way line on the next arm, on the side of the island closest to the
exit of this arm.

Position M1, M2 and M3 along the median line, following the curve of the road as best as possible. M3
should be upstream from any local flaring.

K6 should be roughly opposite M3, on the nearside kerb. K5 to K1 should then follow the curve of the
nearside kerb, towards the give-way line. K1 should be located within the exit of the next arm so that a
line can be drawn between K1 and X. The other K points can be positioned anywhere along the kerb that
gives the smoothest curve and/or the best match to the real kerb line.

The following items are then automatically measured according to the definitions in the appendix of this User

Guide:

Entry width (E)

Approach road half-width (VF): this is measured upstream of any local effects and represents the ‘normal’
road width upstream of the junction

Minimum approach road half-width (VM): this will either be the same as the approach road half-width
(and located at the same point) or else will be located closer to the junction if there is any local narrowing
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close to the junction.
e Flare length (LM): the orange and yellow lines are construction lines for the flare length, which is based
on the location of VM.

e Distance to next arm (An): the straight-line distance between the entry of the arm being measured and
the exit of the next arm.

e  Entry corner kerb line distance (K): the curved distance along the kerb between the entry of the arm being
measured and the exit of the next arm.

NOTE: If you need more control over the curve lines, you can add more control points by right-clicking on an
existing control point and selecting Add new control point.
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13 Additional Modelling Theory and
Features

131 Pedestrian crossings

Pedestrians using pedestrian crossings installed close to a junction may reduce the vehicular capacity of the
junction in two ways. Firstly, for traffic approaching the junction, the combined capacity of the crossing and
junction will be lower than either the vehicular capacity of the crossing or the junction capacity considered
separately. Secondly, the crossing may restrict traffic leaving the junction, causing blocking back, i.e. traffic
queuing in such a way as to block the preceding entry.

Junctions 9 can model Zebra (unsignalled), Pelican (signalled) and Puffin (adaptive signalled) pedestrian crossings
at roundabouts and priority intersections. The models are different for each crossing type, but the same approach
is used for all junction types.

To set up a pedestrian crossing on an arm, use the Pedestrian Crossing section of the Data Outline for the
. arm, or press this button on the vertical toolbar.

In the Crossing Type field, select the type of crossing. You can then enter details of the crossing. Please see
Appendix F - Measurement of pedestrian crossing geometry for details of the parameters.

Data Qutline Data Editor B
[Mew Filz] - -
- File Description _"“j Pedestrian crossing
]
[ Analysis Gt Definitions (Arm 1)
[#] Demand St Definitions
(=) Junction Network Crossing type Zebra v
= Junction 1
- Arms Average pedestrian flow (Ped/hr) 120,00
= Arm 1 Space between crossing and junction entry (Zebra) (PCU) [5.00
i [ Capacity
i Roundabout Geometry Vehicles queueing on exit (Zebra) (PCU) 5.00
- Bypass Central Refuge
 Pedestrian crossing -
- Arm Results (08:00-08:15) Crossing data type Distance v
i Whole peried results Crossing length (m) 7.00
[+ Arm 2
[ Arm 3
[3]- Options
The length of the crossing.
(=)
Range: 0.0 m - 200.0 m; Default: 0.00 m
- Defaults

For Zebra crossings, the crossing length may be described either as a length (Crossing Data Type="Distance’) or as
the time taken for a pedestrian to cross (Crossing Data Type='Time’). Depending on the options chosen, and
whether the crossing has a central refuge, different parameters will be disabled in the lower part of the screen.

Pedestrian Demand can be entered on the same screen (assuming a flat profile), or alternatively in the Demand
Screen (which can be useful if wanting to set up a more complicated profile).

There are no special outputs from the pedestrian crossing models other than a reduction in capacity due to the
effects described above. Time segment results include a Pedestrian Demand output, which acts as a confirmation
of the pedestrian demand on the crossing.
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Pedestrian crossings are shown and can be positioned using the Junction Diagram Screen. (Note that the position
in the diagram has no effect on the model.)

13.1.1 Restrictions on pedestrian crossing modelling

Due to the complexities involved, pedestrian crossings cannot be modelled in all situations. If you encounter one
of these restrictions, consider using Lane Simulation Mode, which has fewer restrictions. The main differences are
summarised in the following table.

Normal model Lane Simulation
Effect of crossing on entry side at roundabouts and T- v v
junctions
Blocking back from zebra at roundabout v 4
Blocking back from pelican/puffin at roundabout x v
Blocking back from any crossing at a T-junction x! v
Blocking back into arms other than the immediately preceding % v
arm
Crossing within flared section of T-junction minor arm X v
Crossing on major road where right-turning traffic blocks x
straight-ahead traffic
Crossing between linked junctions v'?
“Crossing” with fixed capacity which can be used to model x V3
bottleneck restrictions etc

' A warning may be shown if blocking is liable to occur.
? Can be modelled but it is recommended that Lane Simulation is used in preference.
® See Using a bottleneck restriction

13.2 Mini-roundabouts

Mini-roundabouts are selected by setting the Junction Type to Mini-roundabout.

The mini-roundabout model is based on research carried out in the late 1990s and first appeared in ARCADY 5.
Some users noted a tendency for this model to underestimate capacity. The reasons for this are unknown but
during the development of Junctions 9 the original research datasets were re-analysed using the same
assumptions as the original researchers but with improved analysis techniques including the exclusion of suspect
data points.

This led to a revised version of the mini-roundabout model which uses the same geometric parameters and inputs,
and is of the same form, but which explains 68% of the variation in the entry flows of the raw data, compared to
60% for the original model.

The revised model tends to predict higher capacity for any given arm of a mini-roundabout. The maximum queues
on any given arm are, on average, around 40% smaller than with the previous model and tend to be more in line
with user expectations. Please note however that the actual difference that you see for any given file will depend
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on the geometries and flows and in some cases you will see no difference compared to the original model. As
with any aspect of the ARCADY and PICADY models, if you have any feedback relating to the performance of this
model, please contact TRL.

Junctions 9 uses the revised mini-roundabout model by default but the original model is also available if required
(for example if wishing to match results from previous versions of ARCADY). The data input process is exactly the
same for both models. To select which model to use, go to Data Outline>Options>Analysis Options and change
the Mini-roundabout model field. The revised model, referred to as “JUNCTIONS 9” is the default choice, with the
original model being referred to as “ARCADY 5”.

Data Editor =

., Analysis Options

5

Mini-roundabout model [auncTions 3 -]
Calculate Quene Percentiles e o p—
Calculate residual capacity

RFC Threshold 0.85

Average Delay threshold (s) 36,00

Queue threshold (PCU) 20,00

The capacity model to use for mini-roundabouts.
Please see the User Guide for details.

Default: JUNCTIONS 9
Defaults

13.2.1 T-shaped mini-roundabouts

Some mini-roundabouts have a T-shape with unbalanced flows and may behave more like priority junctions than
roundabouts, and as a result are difficult to evaluate accurately with any traffic model. The results associated
with such mini-roundabouts should be treated with caution.

This also applies to any mini-roundabout that has a dominant ‘through’ movement. The most common case is
where the junction has a T-shape, particularly if a mini-roundabout replaces an older T-junction and has little or no
deflection for the straight-ahead movement(s). At such sites, some drivers may continue to treat the junction as if
the original priority system is still partially in place. If this is the case, consider adding a suitable intercept
correction to the relevant arms. Otherwise the capacity of these arms may be underestimated by the model.

13.3 Grade-separated or large roundabouts

A roundabout is defined as “large” in ARCADY if it has an overall diameter in excess of 130 metres or if it connects
with a dual carriageway or motorway passing under or over it (i.e. grade-separated), or if it connects directly with a
motorway.

The treatment of grade-separated roundabouts in ARCADY incorporates models derived from a number of
research studies. ALL arms of a grade-separated roundabout have a different capacity relationship from that
applied to arms of a “normal” (non grade-separated) roundabout.
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NOTE: The ‘dumbbell’ case where a motorway exit slip-road connects with an all-purpose road at a small roundabout on a
different level from, but not directly above or below, the motorway, should NOT be modelled as grade-separated.

To set up a roundabout as grade-separated or as a large roundabout, go to Data Outline>Junction and set the
Junction Type as “Large Roundabout”. This will enable a Large Roundabout Data section for each arm where some
additional data should be entered, as follows.

Entry-to-exit separation: this is the distance between the point where the arm enters the roundabout and the
point at which the same arm leaves the roundabout. l.e., the distance between the centres of the entry and
previous exit (on the same arm) measured around the roundabout perimeter. It is important to note that arms of
this type should be treated as a single arm, not as separate entry-only and exit-only arms. It is only applicable
where the entry and exit for the particular arm are separated by a significant length of circulating carriageway. For
the other arms, a value of zero is entered.

NOTE: When the entry (on-ramp) and exit (off-ramp) of a particular arm are not adjacent, i.e. ‘in effect’ it is an entry-only arm,
the separation should be measured between the centres of the entry and the previous ENTRY (on the previous arm). If the
separation is greater than 160 metres, 160 should be entered.

-

LN

Circulating flow: This represents the mean circulating flow past each arm, in PCUs, for the central 30 minutes of
the total modelled period. This value represents a mean ‘historic’ value for the circulating flow, as opposed to any
‘immediate’ value of the circulating flow at any time. It represents an inherent ability of large roundabouts to
cope with higher flows than ‘normal’ roundabouts.

In general, the entry capacity in the absence of circulating traffic is larger, but the entry capacity decreases more
rapidly as circulating traffic increases, compared with at-grade roundabouts. In general, grade separated
roundabouts have a larger intercept, but a steeper slope, in their capacity relationships.

The observed value should be based on several days’ measurements. Naturally, the individual days on which flows
are measured, for inclusion in the mean, should be representative of the situation being modelled, e.g. if
modelling a weekday peak, the value entered would ideally be the mean taken from all five weekdays equally
represented.
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If circulating flows cannot be measured, it is also possible to ESTIMATE circulating flows automatically, given the
current demand flows and turning proportions. To do this, select Data>Estimate Circulating Flows from the main
program menu. The calculated circulating flows will be placed in the Circulating Flow field for each arm. See also:
Appendix H - Estimation of circulating flow for large roundabouts.

Estimated circulating flows in this way should only be used when no other data is available, since it is a function of
data that already exists rather than being supplied by the user as extra information.

134 Linkedjunctions

It is possible to model simple systems of linked junctions. At its basic level, this involves the exit flow from an arm
on one junction being fed into the entry on another junction.

Each link is a ONE-WAY link as seen from the viewpoint of the downstream roundabout. (l.e. the link specifies
‘where’ the traffic comes from, and refers to the upstream roundabout.) Therefore if setting up a two-way link,
you will need to set the properties for two links.

In Junctions 9 there are two ways to model linked junctions:
e The method for modelling linked roundabouts that was first introduced in ARCADY 7.
e Lane Simulation Mode allows the simulation of all types of junction and is the recommended way of
modelling linked junctions. Although simulation mode can be slower to run, it is more powerful because

there is no limit to the number of storage space restrictions that you can set up. Please see Using
simulation with linked junctions.

The table below summarises the main features that are available in the two modes.

ARCADY 7 model Lane Simulation
Linked roundabouts v v
Linked ARCADY roundabouts, PICADY T-junctions and OSCADY % v

signalised junctions in any combination

Linking mode: Simple vertical queueing v

v
Linking mode: Queue limited v v'?
v

Linking mode: Closely spaced V'3

! Set lane storage to a very high value; this will be equivalent to vertical queueing.
? Simulation will not allow vehicles to enter downstream link if it is full of queueing vehicles
* Any lane storage down to 1 PCU can be used but the same model is used regardless of this value
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13.4.1 Setting up linked junctions

NOTE: Roundabouts can be linked in any mode, but to link PICADY T-junctions or OSCADY junctions, you must use
Lane Simulation Mode.

To set up a link between two junctions, firstly add the junctions using the Data Outline and set up their geometries
and other usual data. In this example, Arm 1 of two roundabouts is to be linked.

A4
./'/7)?
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’713 N(o
I To link the junctions, click the Connect button in the Junction Diagram. The mouse pointer will
anm change to show that you are in Connect mode. Click on one of the arms to connect (click on the grey

interior of the arm) and then click on the other arm.

Connecting lines will then be shown between the junctions. The Arm ID is removed from the diagram if the
junctions happen to be positioned close together.

TIP: To UN-connect two junctions, follow the same procedure as above; each time you use the Connect tool, the
connection is toggled on and off.

When you connect junctions, the program will automatically set up basic link data which can be seen (and edited
manually) in the Demand Screen.

On the General tab of the Demand screen, the Linked Arm option for the relevant arms will be ticked.
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Demand - Junction 2 B
i
L Traffic
General Linked Arm Traffic profile type | ONE HOUR v
_ Use Average Scaling
Junction  Arm Linked 0D Demand Factor
arm data (PCuU/hr) (%)
3 1
2 2 Ll 0.00 100.000
2 ! O 0.00 100,000

On the Linked Arm tab, a row will be enabled for the relevant arms. The Feeding Junction and Feeding Arm ID are
filled in automatically and refer to the ID of the junction and arm for the source of traffic. Whether the other
columns are shown depends on whether you are in Lane Simulation mode or not.

Demand - Junction 2 B
i
i Traffic
General Linked Arm Traffic profile type | ONE HOUR W
Flow Internal
N Feeding Feeding N Flow Uniform flow g storage
Junction Arm Junction Arm Link Type source (PCU/hr) mu{lﬂ;;ler e
(PCu)
» 2 1 i i Simple {vertical gueusing) ~ | Mormal - 0.00 100,00

Clicking in the Junction Diagram on each junction in turn will show the link data in the Demand screen for that
junction. Remember that each link is a one-way link and although the Connect Items tool will set up both sides of
the link, you then need to manage each side separately.

NOTE: by manually entering the feeding junction/arm IDs you can set up more complex cases where, for example, an arm is
connected to two different roundabouts.

Traffic demand data for all arms that enter the system of linked junctions is entered as usual. For the internal
arms, any entered demand is irrelevant because it will be whatever traffic is able to flow from the upstream
junction towards the downstream junction. However, you still need to specify turning proportions at the
downstream junction. In the O-D screen, the internal arms are highlighted in yellow. In the screenshot, the only
value for Arm 1is 1.0 for the Arm 1 — Arm 2 movement, and zero for the other cells. This means that of the traffic
that arrives at this arm from the upstream roundabout, all the traffic will turn left into Arm 2.
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Origin-Destination Data - Whole Period - Junction 1 B

Demand (PCU/hr) | Dptions \_?J
From | To Arm 1 Arm 2 Arm 3 Total
Arm 1 0.000 1,000 0.000 1.000
Arm 2 0.000 0.000 0.000 0.000
Arm 3 0.000 0.000

0.000 1.000

Yellow cells are for linked 2ems and will
be used for proportions anhy,

NOTE: If using the ARCADY 7 model, you may need to set the linking mode — see Linking modes (ARCADY 7 model).

NOTE: If using Lane Simulation, you may also need to set up lane storage values - see Using simulation with linked junctions for
more details.

When the file is run using either model, the exit flow from Roundabout 1 feeds into the entry on Roundabout 2,
and vice versa.

In the screenshot below, the turning counts have been kept very simple such that the only traffic entering the
system is on the SE arm of Roundabout 2. All this traffic turns left and heads towards the downstream roundabout
and then turns left again and exits on the SW arm. This is confirmed after running the file by turning on the
Overlays>Flows by entry and Flows>Actual flows modes in the diagram. The colouring of these overlays matches
the arm ID colours and changes at the transition between the two roundabouts.
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Detailed results can of course be seen in the Summary Results screen and time segment results as usual.
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13.4.2 Linking modes (ARCADY 7 model)

This section describes the ARCADY 7 model that is available in Junctions 9 specifically for linked roundabouts, if not
using Lane Simulation. Please note that this model is an analytical one rather than being based on empirical
studies. As always, you should apply engineering judgement to the application of the model and to the
interpretation of the results. Particularly at very closely spaced junctions, there may be interactions between the
two junctions that cannot be modelled.

There are three main modes that can be used. Select the mode and other options on the Linked Arm tab of the
main Flows screen. It is recommended that Simple (vertical queueing) mode is used in the first instance, and the
other modes considered if you wish to investigate junction behaviour in more detail.

Whichever mode you use, it is always a good idea to check that the model reproduces observed base conditions
before modelling other scenarios

NOTE: Most linked roundabouts will be linked in both directions, so you need to set up these modes and other options from
the perspective of EACH roundabout. This is done automatically if you link roundabouts using the Connect tool of the Junction

Diagram Screen.

13.4.2.1 Simple (vertical queueing)

In this mode, ARCADY will simply transfer the exit flow from the upstream roundabout to the entry of the
downstream roundabout. Any queue that forms between the roundabouts will be treated as a ‘vertical’ queue
that may be longer than the space between the roundabouts. This is the simplest and default mode and can be
used to link any number of roundabouts. However, it relies on the user checking whether the queues that form
between roundabouts are longer than the available storage space. If they are, then the simple conclusion is that
the roundabout system does not cope with the volume of traffic.

In the example system shown above, assuming that the SE arm has a high capacity but the internal link has a
smaller capacity then in this example a large queue of 85 PCU forms on the internal link (Junction 1 Arm 1). If this
is greater than the storage space available then you must simply conclude that the junction will not operate
satisfactorily.
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Summary Results B

Shew = Celumns =

AM A
|| Queue(PCU) Delay (s)| RFC|LOS |
2015

Junction 1 - Arm 1 85.2 387.86 [1.06| F
Junction 1 - Arm 2 0.0 0.00 0.00( A
Junction 1 - Arm 2 0.0 0.00 0.00 A
Junction 2 - Arm 1 0.0 0.00 0.00 A
Junction 2 - Arm 2 0.0 0.00 0.00| A
Junction 2 - Arm 3 0.4 1.63 0.27 | A v

13.4.2.2 Queue limited

In this mode, the user specifies the available storage space between the roundabouts. ARCADY will prevent the
exit flow from the upstream roundabout rising above a level that would cause the queue between the
roundabouts to be greater than this available space. In other words, the queue on the ‘internal link’ is guaranteed
not to exceed the storage space. Instead, traffic leaving the upstream roundabout will be throttled, which will
cause queueing on all relevant upstream arms. This mode is suitable for all types of linked roundabouts other than
closely spaced or double roundabouts, which are better modelled using the next option.

NOTE: due to model limitations, there is a limit of one restriction per roundabout. Therefore if you need to use restrictions, they should be
placed on only the critical arms. The other arms should be modelled with simple linking.

Continuing the same example from above, assume that the internal link is known to only have queuing space for
25 PCU. In simple linking mode, this would have no effect To model the restricting effect of this queueing space,
edit the Linked Arm properties in the Demand screen for Junction 1, select Queue limited as the Link Type and
enter a value for the Internal storage space.

Re-running the file now shows that the queue on the internal link has been limited to 25 PCU, causing a larger
queue on the SE arm, and associated reduction in entry flow. In a more complex file, this would affect all
upstream arms, in accordance to turning proportions. If there are two-way or multiple links, the effect will
operate in all directions and so the results may not always been as immediately intuitive as in this simple example.

Summary Results B

Show ~ Columns -

AM A
| |Queue(PCU) | Delay (s) | RFC | LOS.
2015

Junction 1 - Arm 1 25.0 124.51 |1.06| F
Junction 1 - Arm 2 0.0 0.00 0.00 A
Junction 1 - Arm 2 0.0 0.00 0.00| A
Junction 2 - Arm 1 0.0 0.00 0.00 A
Junction 2 - Arm 2 0.0 0.00 0.00| A
Junction 2 - Arm 2 89.0 404.28 [1.11 F W
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13.4.2.3 Closely spaced

In this mode, the storage space is irrelevant and instead ARCADY prevents the exit flow from the upstream
roundabout from exceeding the capacity of the downstream entry. This should not be used at widely spaced
roundabouts because it implies that drivers leaving the first roundabout can ‘see’ the capacity of the downstream
roundabout. However, at more closely spaced roundabouts, this may be a reasonable assumption if you feel that
drivers tend to negotiate the entire junction in one manoeuvre. If you don’t use this mode at such junctions, it
implies that drivers enter the first roundabout and then separately stop at the internal give-way line for the second
roundabout, in exactly the same way as they would do if the second roundabout were a great distance away.
Whether or not this happens depends on the particular junction as well as local driver behaviour, so is a matter for
individual judgement.

This mode ensures that the RFC of the internal link does not exceed 1.0. However, that in itself does not mean
that there won’t be any queue on the internal link. This is because, as the RFC approaches 1.0, a random queue
can build up, which may be larger than the internal storage space. (This random queue is due to the fact that
traffic arrives at irregular intervals and is a fundamental aspect of queueing theory.) If two roundabouts are
closely spaced, the storage space between the roundabouts may only be a few PCU, which can easily be exceeded
by the random queue. To avoid this, Closely spaced mode ignores any random queue.

Therefore in this mode, ARCADY will always show zero queue for the internal link, as it will prevent any uniform
queue and will also ignore any random queue.

NOTE: due to model limitations, there is a limit of one restriction per roundabout. Therefore if you need to use restrictions, they should be
placed on only the critical arms. The other arms should be modelled with simple linking.

NOTE: ‘Closely Spaced” mode should only be used if you have good reason to believe that the description above of behaviour at the junction is
accurate.

13.4.3 Setting the Internal Storage Space

The internal storage space represents the space available for queueing between the linked roundabouts, and is
expressed in PCU. As with all other options, this should be entered for EACH link. Therefore if modelling a two-
way link (which most links will be), you will need to enter the storage space twice, for each link direction. Usually
this will be the same value.

It should be remembered that the internal storage space represents the number of PCUs that can queue before
the queue would interfere with other traffic. At the double mini-roundabout in the diagram below, for example, 2
PCU can queue whilst still allowing other traffic to pass. Please note that if the storage space is small, as in this
example, then there is more scope for more complex interactions which ARCADY may not be able to model, even if
using the Closely Spaced option.
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Diagram: Martin Llavallol, Peter Brett Associates.

13.4.4 Adjusting the flow between roundabouts (ARCADY 7 model)

It may be that some of the traffic leaving the first junction does not flow into the second junction but instead
leaves the system. Or, there may be a source of traffic inbetween the two junctions, which adds to the flow of
traffic between the junctions. Junctions 9 provides a simple way to adjust the traffic flowing between linked
junctions. In the Linked Arm tab of the Flows screen, each linked arm has the following additional properties that
can be used in Simple (vertical queueing) mode:

Uniform Flow: this can be positive or negative and represents flow to be added to or subtracted from the internal
link. This represents a fixed source or sink of traffic that exists between the two junctions.

Flow Multiplier: enter a value above/below 100% to boost/shrink the flow between the junctions. This can be
used to represent a source or sink that scales in proportion to the overall flow. You can also use this if you wish to
connect more than one downstream junction to a single upstream junction. For example, if an upstream exit arm
feeds two downstream arms, set the Flow Multiplier of each downstream entry arm to 50%.

To model more detailed scenarios, we recommend using TRANSYT.
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13.4.5 Linked roundabouts with bypass/filter lanes (ARCADY 7 model)

The example below shows a pair of linked roundabouts. The NW arm has a left-turn bypass, or left-turn filter lane
(see

Bypass and filter lanes). The total left-turn demand is 500. Of this, a majority (400) uses the bypass, and the
remaining 100 travels through Roundabout A.

By default, ALL flows leaving Roundabout A are assumed to flow into Roundabout B. l.e., the entry flow into B is
500.
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Optionally, you can use the Flow Source property in the Linked Arm tab of the Flows screen for Roundabout B to
control whether or not the bypass flows into Roundabout B.

If the Flow Source is set to Exit Only, then traffic emerging from the bypass is discarded and the flow into B consists
purely of the 100 PCU/hr that emerges from the exit arm of A. This may be the case if, for example, the filter lane
skips both junctions and carries traffic to the exit of the NE arm on Roundabout B. Note that, in this case, the

bypass traffic will NOT be reported in any arm’s exit flow and so will effectively ‘disappear’ from the model.

Conversely, if set to Bypass only, then the flow into B consists purely of the 400 PCU/hr that emerges from the
bypass, and the 100 PCU/hr from the exit arm of A is discarded.

For more complex layouts, use of TRANSYT may be more appropriate.

13.5 Bypass and filter lanes

NOTE: This feature applies to Roundabouts only, and the file must be in Advanced Mode.
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Use of Lane Simulation Mode may be more appropriate in some cases, although that mode also carries its own set
of assumptions.

NOTE: The descriptions below refer to drive-on-the-left junctions.

At some junctions, a filter lane or bypass may be provided for traffic turning left. Typically this lane will join the
exit side of the next arm, and allows traffic to travel to this destination without having to give way to circulating
traffic.

There are many different configurations and layouts. For example, left-turning traffic may merge or give-way to
traffic leaving the roundabout on the next arm, and this point may be close or far from the roundabout. The filter
lane may simply be a exclusive lane on the main entry, or it may be separated from other lanes on the entry by
some considerable distance.

As such, no attempt is made to model these situations in detail, but instead Junctions 9 provides a generalised
bypass facility. This allows you to specify that a certain proportion of left-turning traffic bypasses the roundabout.
The effect on the model is that the entry flow through the roundabout will be reduced, and thus the circulating
flows and capacities of other arms will be changed.

Important assumptions are that:

e Itis assumed that traffic using the bypass does not give way to circulating flow. If the bypass is well separated from
the roundabout, then this is a reasonable assumption. However in other cases you should use engineering judgement
to decide whether traffic using the filter lane comes sufficiently close to the main circulating carriageway that some
or all drivers may in effect give-way to circulating traffic. Using a bypass lane will generally give optimistic results,
because the model will assume that all traffic using the bypass is effectively removed from the junction.

e It is assumed that the bypass has an arbitrarily high downstream capacity. Traffic using the bypass is assumed to
merge with the exit side of the next arm in such a way that it never forms a queue.

e  The above assumption means that the bypass does not have a capacity or queue or any other results defined. It also
means that any blocking back of the bypass into the main approach is not modelled.

e Itis assumed that all traffic wishing to use the bypass can do so, and that this is not prevented by queued traffic in
other lanes.

e If you use a bypass, then all traffic demand entered in ARCADY on that arm must be measured upstream of the
bypass.

13.5.1 Using bypasses

NOTE: This feature applies to Roundabouts only, and the file must be in Advanced Mode.

To add a bypass to an arm, use the Data Outline to edit Arm>Capacity>Bypass.

Tick the Arm has Bypass option, and in the Bypass Utilisation, enter an estimate of the percentage of left-turning
traffic that uses the bypass. The remaining percentage of left-turning traffic is assumed to travel through the
roundabout as usual, giving way to circulating traffic. For some junction layouts, if all left-turning traffic
unambiguously uses the filter-lane, then Bypass Utilisation can be set simply to 100%.
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The percentage of traffic travelling to the next
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travelling through the junction.
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&) | 2
Default Values Dane

The bypass is represented in the Junction Diagram Screen by an extra indicator in the text overlays, which points

from the arm with the bypass towards the destination arm for left-turning traffic.

If the diagram is showing original turning counts (see Traffic flows — numerical overlays), then the bypass will show

the entered bypass utilisation (75%), and the original entered turning counts are ALSO shown, as below:
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200 PCU/hr
» 100
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If any arm has a bypass, the time segment results contain extra results. These results distinguish between Total
Demand, which includes the bypass demand, and Junction Demand, which excludes the bypass and can be
thought of as demand at the give-way line.

Bypass Demand shows the volume of traffic using the bypass.

because the bypass is assumed to have infinite capacity.)

(There is not a separate bypass ‘entry flow’,

Also shown on some arms is Bypass Exit Flow. This shows the flow out of the bypass that leaves the system on
Arm 2. This will always be exactly equal to the bypass demand on the previous arm and is shown for confirmation.
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13.5.2 Bypasses at linked roundabouts

Please see Linked roundabouts with bypass/filter lanes.

13.5.3 Alternative treatment of filter lanes

The advice below is taken from older versions of the ARCADY User Guide, but is still relevant if you are modelling
filter lanes and NOT using the bypass facility in Junctions 9.

A filter lane, in this context, is a lane carrying left-turning traffic which does not have to give way to circulating
traffic at the give-way line. Instead, the left-turners proceed virtually unhindered, and usually merge with other
traffic some significant distance from the roundabout. The presence of a filter lane can be allowed for as follows.
For each arm with a filter lane, measure the widths V and E from the centre of the road to the offside edge of the
filter lane, i.e. the usual measurements but excluding the width of the filter lane. Measure the entry radius, R, to
the offside of the filter lane and conflict (entry) angle for the traffic not using the filter lane. The demand flow for
the approach is specified excluding the filter lane flow.

The roundabout is then modelled by ARCADY for all traffic not using the filter lane(s). Any queuing for the filter
lane would not then be included in the ARCADY output.

Also not modelled, is the effect of entry starvation caused by a filter lane that is fed by a lane containing traffic not
turning left. (Starvation is the effect whereby traffic is unable to reach the give-way line due to being stuck in a
queue of traffic wishing to make the other movement.) There could be a significant number of left turners unable
to make their exit if the queue (for the other movement(s)) extends past the point where the filter lane starts.
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13.6 Queue Variations (percentiles) and Queue Markers

The basic calculations performed by Junctions 9 are of mean queues and delays expected at a particular time of
day, averaged over many occasions.

Although these calculations are generally relevant to an economic appraisal of a particular junction scheme, there
are many situations when more information is desirable. For example, the user might wish to know how often a
queue will block back to another junction or fire station exit. Mean daily queues will not provide this information -
what is really required is the cumulative distribution of queue-lengths. Junctions 9 incorporates an optional facility
for estimating the distribution of queue-lengths. The calculations are based on knowledge of the development of
mean queues through time, and also a derivation of time-dependent variance of queue-length.

This optional facility is known as Queue Variations or Queue Percentiles, and must be turned on via Data
Outline>Options>Analysis Options>Calculate Queue Percentiles. This mode is automatically turned on if you show
95™ percentile queues in the Summary Results Screen

NOTE: Queue Variations are only available for arms that have a synthesised demand profile (e.g. LEVELS, FOUR, ONE HOUR),
and NOT when the profile type is set to DIRECT or FLAT.

NOTE: Queue Variations can be sensitive to extremes of flow and/or capacity, and in these cases will show N/A or similar.

NOTE: The use of Queue Markers is an associated option. You need to turn on Queue Variations before you can use Queue
Markers.

NOTE: If using Lane Simulation Mode, the simulation automatically produces queue probability distributions, which are
calculated in a different way and which are NOT subject to the restrictions mentioned above. Using Entry Lane Simulation
Mode therefore provides an alternative way to generate queue variation results. It also provides ways to visualise queue
distributions in a more detailed way. For details, see

Queue percentiles and Shaded percentile queues.

13.6.1 Using Queue Variations

Firstly, make sure that queue variations are turned on by ticking Data Outline>Options>Analysis Options>Calculate
Queue Percentiles.

Queue variations will then automatically be output when the file is run, for all arms that have a synthesised profile
and where the magnitude of the queueing is appropriate for the queue variation model. Outputs are available via
the Data Outline in the Queue Variations subsection of the arm or stream time segment results.

Outputs show firstly the Mean queue, which is identical to the End Queue shown in the main results. Other
outputs are Q05, Q50, Q90 and Q95, where Q95 for example represents the 95" percentile value of the queue
length. Within a given time-segment, there is a 95% chance of the queue on any given day being equal to or less
than the Q95 value, and similarly for the other outputs.

Where ‘N/A’ is shown, this means either that queue variations have not been requested or else they cannot be
calculated for mathematical reasons. Usually this is because the mean queue is too small or too large but it can
also occur in situations where the capacity is greatly exceeded.
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NOTE: Queue percentiles are capped at a maximum of 199 vehicles.

B Arm A - Q05 (Veh)
B Arm A - Q50 (Veh)
B Arm A - Q90 (Veh)
B Arm A - Q95 (Veh)
B Arm A - Mean (Veh)
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The various queue outputs can be visualised over time easily using the Time Graph mode of the Analyser Screen, as
in the example above. Although the mean queue peaks roughly in the middle of the modelled period, the 95"
percentile queue continues rising until some time later and it is not until 08:45 that it can be said for sure that the

queue will be low.

The 50" percentile queue (Q50) will usually be close to, but not exactly equal to, the mean queue (shown in blue
above). There is a 50% chance that an observed queue on any given day will be higher than or lower than the 50"
percentile queue. But in some cases it may be that there is a small chance of there being an extremely low or high
queue, and this will affect the mean queue such that it may differ from the 50" percentile queue.

13.6.2 Using Queue Markers

Queue Markers are set up via Data Outline>Arm>Capacity>Queue Options. The file must be in Advanced Mode.
Queue Markers allow you to analyse the chance of the queue on an arm reaching a predetermined point, which
may for example be a critical point such as another junction, or the exit from another road, and so on.

Firstly, make sure that queue variations are turned on by ticking the Data Outline>Options>Analysis
Options>Calculate Queue Percentiles.

Turn on a queue marker on the arm by ticking the Queue Marker option, which will enable more options on the
screen.

For Priority Intersections, the queue marker distance is entered directly in metres, and is measured either from
the give-way line (for minor arms) or, for major arms, from the centre line of the first minor arm entering the
junction. On a flared minor road, the queue marker must be within the two-lane section. Queue markers with
Priority Intersections make a number of assumptions and simplifications, meaning that the queue variation results
may not be as accurate as the usual mean queue calculations.

For Roundabouts, there are two ways in which queue markers can be specified:
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1. By entering a direct value that specifies the average number of PCU that will cause the queue to reach the
critical point. This value is measured from the give-way line and should take into account any flaring and
any other effects such as lanes, parked cars, road markings, etc. To use this mode, set the Queue Marker
Type to ‘Direct’ and then enter a value in Queue Marker Position. If you enter 15, then the queue marker
is triggered simply when the queue reaches 15 PCU.

2. By entering a distance from the start of any flaring and also specifying the flare storage. To use this mode,
which is most similar to the ARCADY 6 queue markers, set Queue Marker Type to ‘Distance + Flare’ and
then enter a distance in Distance From Start of Flare. This represents a distance back from the start of
any flaring. In addition, enter a value for the typical Flare Storage in PCU and also the number of Lanes on
the Approach. The latter is used by ARCADY to estimate how the total queue is distributed between lanes
and thus whether the queue will reach the queue marker. See Appendix E - Measurement of “Queue
Marker” position for more details.

Once the queue marker is set up, run the file and then check the Time Segment Results>Queue Variations outputs.
For each time segment, there are two relevant outputs:

Probability of Reaching or Exceeding Marker: this shows the chance that the queue will reach to the queue
marker or beyond.

Probability of Exactly Reaching Marker: this shows the chance that the queue will reach exactly as far as the
queue marker.

In the example below, a queue marker has been positioned at 20 PCU from the give-way line. The Time Graph (see
Time Graph Mode) shows that the queue reaches at least as far as the marker in several of the central time
segments. The 50™ percentile queue in this example is approximately 20 PCU in the time segment 0740-0745, and,
accordingly, the graph shows that the probability of the queue marker being reached during this time segment is
just under 0.6, or very close to 50%. In time segment 0750-0755, the 5 percentile queue is 17 PCU, so there is
roughly a 95% chance of the queue being equal to or greater than 17 PCU, or in other words, reaching the queue
marker. Again this is shown in the graph as a 0.95 chance during this time-segment.

| W Arm A - Probability Of Reaching Or Exceeding Marker ()|
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Plotting the Probability of Exactly Reaching Marker as shown below does shows that there is a small chance in any
given time-segment of the queue exactly reaching the marker, but that the queue is most likely to pass the marker
point at 0740-0745. After that, the queue is likely to exceed the marker point.
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M Arm A - Probability Of Exactly Reaching Marker ().
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Alternatively, the X-Y Graph generator (see X-Y Graph Mode) can be used to examine the chance of the queue
hitting different queue marker points. The graph below on the left shows that there is a 100% chance of the
queue being less than or equal to 10 PCU, but a 50% chance of it being less than approx 43. The graph on the right
shows the chance of the queue being exactly each point along the x-axis. All probabilities are low but the highest
is at about 40 PCU. So the most ‘likely’ queue is somewhere between 40 and 45. This is all confirmed by the Mean
Queue output (or the End Queue in the usual time segment results) which gives a value of 43 PCU.

| B Arm A - Probability Of Reaching Or Exceeding Marker ()| | W Arm A - Probability Of Exactly Reaching Marker ()|
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Note that queue variations work on the assumption that the capacity of the entry is known. In reality the capacity
is also subject to some uncertainty and site-to-site variations. If needed, the capacity scaling functions of Junctions
9 can be used to explore this, along with the other modes of the Analyser Screen.

13.7 Entry and exit restrictions

Please see Entry and exit restrictions in Lane Simulation mode for additional methods of modelling restrictions in
Lane Simulation mode. The following section refers to the methods which are available when NOT using Lane
Simulation.

Please note that the following sections apply only to roundabouts and you must be in Advanced Mode.
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13.7.1 Entry restrictions

To set up an entry restriction on any arm, enter a value in Data Outline>Arm>Capacity>Maximum Capacity. The
capacity on the entry will be capped at this value.

Data Editor =]
I, Capacity
.’J (Arm B)
Minimum Capacity (PCU/hr)  0.00 )
Maximum Capacity (PCUfhr)  500.00 i ]
Assume Flat Start Profile ] ]
Initial Queue (PCU) 0.00 )

Tick if queueing conditions as calculated for
the first time segment should be assumed as
already existing. (Initial queue is set
automaticaliv)

Range: Yes/Mo; Default: False

& x
Default Values Close

13.7.2 Exit restrictions

Data Editor =
I;, Exit Restriction &
.’J (Arm 1)

Exit Restriction Present

Maximum Capacity {PCU/hr) 00

The maximum (i.e. limiting) capacity of the
exit restriction.

Range: 1PCUMr - 9999 PCLr; Default: 1 PCUr

)] X
Default Values Close

To set up an exit restriction on any arm (for example if there is road narrowing on the exit, or a bottleneck
restriction, or any other effect that impedes traffic), enter values in Data Outline>Arm>Capacity>Exit Restriction.
The Maximum Capacity entered here represents the capacity of the exit restriction.

When the model runs, the exit flow on this arm will be capped (subject to some degree of approximation) to this
value. Depending on the roundabout configuration, this may cause blocking around the roundabout and the
transfer of queues to upstream entries.

NOTE: In Lane Simulation Mode, there are various other ways to model exit restrictions.

NOTE: Due to model limitations, there is a limit of one exit restriction per junction.

NOTE: An assumption is made that only vehicles trying to enter the arm with the exit restriction are affected, and that vehicles
travelling to other destinations are unaffected. This assumes that any vehicles queuing on the circulating carriageway leave
gaps for other vehicles. (In fact ARCADY assumes that the queues are pushed back entirely to the upstream arms and that
vehicles do not queue on the circulating carriageway at all). However, vehicles travelling to unrestricted destinations have to
queue behind vehicles waiting to travel to a restricted exit, and this effect is modelled. It is assumed that the entire entry width
is available for all vehicles and individual lanes are not modelled. Any tendency of small roundabouts to completely lock up in
extreme conditions is NOT modelled. NOTE: In Lane Simulation Mode, different considerations apply.
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NOTE: If the roundabout is part of a linked system, and the link includes an automatic exit restriction, the read-only Linked Exit
Restriction Present box will be ticked. Trying to add another exit restriction on the same arm will result in an error.

13.8 Residual Capacity

For all junctions in the file, Junctions 9 can assess the network’s Residual Capacity. This is a measure of how much
more traffic the system can cope with before a user-defined threshold is reached. If the system is already
overcapacity, then the residual capacity indicates by how much the traffic would need to be reduced to restore

satisfactory operation.

To turn on Residual Capacity, show the Summary Results Screen, click Columns>Network Residual Capacity and re-
run the file.

In the example below, the Residual Capacity is shown as “28.42% [Arm 3]”. This means that overall flows at the
junction could be increased by 28% before the user-defined threshold is reached, and that the first arm to be
affected would be Arm 3. This data is also shown in Data Outline>Junction Network.

Summary Results =

: Mode = Caolumns +

AM
| Queue (PCU) | Delay (s) | RFC | LOS | Network Residual Capacity |

Al - Scenario 1

Arm 1 0.50 g.18 |0.33| A —
Arm 2 0.93 9.87 |0.48| &
Arm 2 1.79 14.94 |0.65| B [Arm 2]

[

If the current Analysis Set’s Network Flow Scaling Factor is now set to 128% and the file re-run, the results now
appear as below.

Summary Results X
i Mode ~ Columns = —J_
e

AM
- Queue (PCU) | Delay (s) Network Residual Capacity

Al - Scenario 1

Arm 1 0.79 10.19 |0.44| B 0.10%
Arm 2 1.67 14.02 |0.63| B
Arm 3 5.16 35.00 |0.85| C [Arm 2]

[

As expected, Arm 3’s RFC has now reached 0.85, which in this example was the user-defined threshold. The
Residual Capacity now appears as almost zero, because this is the maximum volume of traffic that the junction can
stand.

If the flows are increased further, then the Residual Capacity will appear as a negative number. In this example, it
means that the flows must be decreased by 15% before all arms are within the user-defined threshold.
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Summary Results

: Mode ~ Columns ~

Arm1 1.12 12.39 0.53
Arm 2 2.86 20.84 0.75
Arm 3 22.30 120.35 i1.02

AM

Al - Scenario 1

-14.55%

[Arm 2]

To set the user-defined threshold, browse to Data Outline>Options>Analysis Options.

Data Editor

{“J Analysis Options

Vehicle length (m)

Calculate Queue Percentiles

Calculate residual capacity
Residual capacity criteria type
RFC Threshold

Average Delay threshold (s)
Queue threshold (PCU)

Defaults

575

O

Calculate detailed queueing delay I:‘

Crelzy

0.85

36,

20,

0D

00

Enter the length of an average vehicle (1 PCU). Used
for queue marker distance estimation.

Range; 1.0 m - 10.0 m; Default; 5.75m

The Residual Capacity Criteria Type lets you choose which output (e.g. RFC, queue or delay) to use as the criteria,
and the respective Thresholds determine the upper limits of what you consider to be acceptable junction

performance.

Values shown in the Data Editor, Data Grids and Reports are coloured in red if any of these thresholds is exceeded.

13.9 Slope/Intercept, Flow and Capacity Adjustments

NOTE: Many of the items described in this section are only available if the file is in Advanced Mode.

To check the operation of junctions at increased flows or decreased capacities, Junctions 9 provides a number of
scaling factors. To adjust the model to take into account variations between sites or localities, Junctions 9 allows

the slope, intercept and capacity to be adjusted.
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Some of these items can be edited as usual using the Data Outline and Data Editor; additionally, for roundabouts,
most of these items are brought together into a single screen which can be launched from the main program
menu: Data>Roundabout Calibration (see Roundabout Calibration screen later in this section.)

Some of these items have a Reason data field. This is provided for the user to specify a reason why they are
applying factors or corrections and will appear in reports.

13.9.1 Flow Scaling

Flows can be scaled both within each Analysis Set and within each Demand Set. (See Working with Analysis Sets,
Demand Sets and Time Segments). Each Analysis Set definition includes a Network Flow Scaling Factor, which
applies to all junctions and to all relevant Demand Sets.

In addition, each Demand Set allows a Flow Scaling Factor to be entered individually.

These two sets of factors combine together; the final scaled value of demand flow on each arm is always shown as
the Demand output for each time segment. The default value of each item is 100%.

Flow scaling does NOT affect pedestrian flows or accident flows.

There are several ways to study the effect of, for example, all flows on a junction increasing by 20%. Firstly, a new
Analysis Set could be created and its Network Flow Scaling Factor set to 120%. Alternatively, a new Demand Set
could be created and the Flow Scaling Factor for each arm set to 120%. (The latter approach has advantages if a
different factor is to be applied to each arm.) A third way would be to add a new Demand Set and set its
relationship (see Demand Set Relationships) to be 1.2 x another Demand Set.

To answer the question ‘how much additional traffic can a junction cope with?’, one method is to generate an X-Y
graph (see X-Y Graph Mode) of Max RFC against Network Flow Scaling Factor. In the example below, the RFC on
Arm B increases above 0.85 when the scaling factor is approximately 130%; the RFC on all arms increases above
0.85 when the scaling factor is approximately 155%. This means that the junction could cope with an increase of
traffic of 30% before any of the arms approaches capacity. For a Priority Intersection, a similar graph showing
stream RFCs would be used.

mAmD -RFC ()
mAm C - RFC ()
mAmMB - RFC ()
mAmMA - RFC ()

E | 1 | 1 | | I
O'fZO 130 140 150 160 170 180 190 200
Analysis Set 1 - Network Flow Scaling Factor (%)

13.9.2 Capacity Scaling (roundabouts)

Each Analysis Set definition includes a Network Capacity Scaling Factor, which applies to all roundabouts (NOT
Priority Intersections) and to all relevant Demand Sets. If a figure of 80% is entered, then all capacities calculated
for all arms, for all relevant Demand Sets, will be reduced to 80% of their ‘normal’ values. This provides a way to
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check the performance of the roundabout(s) if it is suspected for whatever reason that capacities are being over-
estimated (or conversely, if capacities are thought to be pessimistic).

Capacity scaling is applied after all other capacity effects are calculated, so automatically takes into account
pedestrian crossings and all other model effects. It acts as a ‘final’ scaling to capacity.

In the example below, the highest RFC for any arm is 0.8 using current (100%) capacities, but this rises to 1.0 if the
capacity on all arms were 80% of their current value.

mAmD -RFC ()
B Arm C - RFC ()
HAmB - RFC()
B ArmA -RFC()

1.6

1.4]

1.2

1.0

0.8

4 1 1 1 1 1
0'30 60 70 80 90 100 110 120 130 140 150
Analysis Set 1 - Network Capacity Scaling Factor (%)

13.9.3 Slope and Intercept (roundabouts)

As described in Capacity relationships, the maximum entry flow (Qe) at a roundabout entry is related to the
circulating flow (Qc):

Qe = F-fcQc

This is the equation of a straight line, where F is the intercept and fc the slope. Both F and fc are determined by
the geometry of the entry. F has units of flow (the same as Qe and Qc), and fc is a ratio.

For a particular circulating flow (Qc), the maximum entry flow (Qe) represents the capacity of the entry. If the
circulating flow is zero, then the capacity is equal to the intercept (F).

The above describes only the most basic aspect of the ARCADY empirical roundabout model. Depending on the
nature of the roundabout, the relationship above is modified in various ways to take into account the roundabout
type, other roundabout features and sub-models, and the final capacity shown in the outputs cannot necessarily
be related to a ‘straight-line’ relationship. However, the slope and intercept are important parts of ARCADY, as
they describe the fundamental ability of an arm to feed traffic into the roundabout.

The calculated slope and intercept are displayed in Data Outline>Arm>Capacity>Calibration.
It is possible to enter the roundabout slope and intercept directly. To do so, tick the Enter Directly option and then

type the values into the boxes. The Final... boxes show either the calculated values or the directly entered values.
These values are updated immediately whenever a relevant geometric parameter is changed, before the file is run.
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Data Qutline [ | Data Editor (3]
[Maw File] ~ o . . .
[4)- File Description :‘J Calibration Ty}
] Anahysis Set Definitions (Arm A)

. Demand Set Definitions
|_——_| Junction Network Enter slope and intercept directly I:‘
=l Junction 1
[+ Accident Prediction
B ."._'r’s L
= Arm A 1 N
B Capacity Final Slope 0.416
- Roundabout Geometry Final Intercept (PCU/hr) 751743
i Bypass
Pedestrian Crossing
Exit Restriction
: Queue Options | &
' Tick to enter the slope and intercept directly
[l Arm Results (08:00-08:15) (this will overwrite calculated values)
.. Whole Period Results -

Range: Yes Mo; Default: False

® )
Default Values Daone

o

13.9.4 Slope and Intercept (Priority Intersections)

Initial slopes and intercepts for each stream at Priority Intersections are shown in reports. These are indicative
only, because they are liable to be modified for each time segment when the model runs.

For simple T-junctions with no blocking or flares, the intercept of certain streams can be adjusted. To make an
adjustment, use the Data Outline to browse to Stream>Stream Advanced>Intercept Adjustment.

Other stream types cannot be adjusted, because the interactions of the various streams when the model runs are
too complex.

13.9.5 National and Custom Slope/Intercept Adjustments (roundabouts)

It may be that all roundabout slope and intercept calculations should be adjusted by a set amount to allow for the
user’s location, and that these adjustments should be used for all modelled roundabouts. If such adjustments are
known, they can be entered in the Roundabout Calibration screen. These adjustments are direct adjustments, and
so are added directly to the calculated values.

National and Custom adjustments are applied before any other type of adjustment and represent an ‘underlying’
adjustment to be made to any roundabout. Users are advised to check with any relevant national standards to
determine if these adjustments are necessary. You are likely to only occasionally set these values.

If these adjustments are to be applied to all files, we recommend entering them into a new file, and then saving
the file as a template file.

13.9.6 Site-Specific Adjustments (roundabouts)

The major source of error in queue-length and delay estimates comes from inaccuracies in the calculation of
capacity. Implicit in the capacity formulae is an error due to unexplained site-to-site variation, and this can be
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removed for existing junctions by making on-site observations of the entry capacities. The capacity formulae
incorporating a correction calculated in a previous run will also be appropriate in cases when small modifications
to the junction are being assessed. The methods of collecting local data and the corrections to the capacity
formulae are fully described in Appendix D - Site-specific measurements for capacity correction.

A correction for a particular junction may still be appropriate in a new design, where minor changes are made at
one or more junction entries, but only when these are made to the geometric parameters used in the capacity
calculations (an example of a minor change is the movement of a kerb line to increase entry width). The use of
previously calculated corrections is not appropriate if changes are made which are not related to parameters used
in the capacity calculations. Examples of such changes include: altering the island size, changes in signing, re-
marking of the junction or complete resurfacing. These features may result in a change of capacity, which would
not be taken into account in the ARCADY model. If such features are changed, and the user wishes to apply a
capacity correction at the site, it would be necessary to take the traffic measurements after the changes have been
carried out.

There are two types of adjustment that can be made:

1. Intercept Adjustments. This is equivalent to the site-specific intercept correction facility in ARCADY 6.
These adjustments are applied directly to the intercept (see Slope and Intercept), and represent changes
to the maximum flow that would be possible across the give-way line in the absence of any circulating
traffic. Intercept adjustments can be calculated automatically from observations of entry flows and
circulating flows at any arm, and apply to each arm individually. Intercept adjustments are applied at the
start of the model, before any other model features such as pedestrian crossings are considered.

2. Capacity Adjustments. These represent a direct or percentage adjustment to make to the capacity on an
arm AFTER all model features have been calculated. In a way they are more straightforward than
intercept adjustments, because they are corrections to the overall capacity on each arm without the user
requiring any knowledge of slope or intercept data. They can also be used whatever the roundabout type
and regardless of how many modelling features are in use. For the same reason, however, they should
also be used carefully, as they can encapsulate (or disguise) any number of effects.

The choice of which adjustment (if any) to make depends on the data available.
Both types of adjustment can be viewed and manipulated via the Roundabout Calibration screen. They can also be

viewed as usual through the Data Outline, which may be convenient when using Data Grids to view all arms
together.

13.9.6.1 Site-specific Intercept Adjustments (roundabouts)

This procedure produces a correction (of intercept) to the capacity relationship of the arm(s) in question, and the
queue/delay calculations will consequently be affected.

Site-specific corrections may be applied to any arm of a junction, and are in the form of a correction to the
intercept of the entry capacity equation (see Appendix D - Site-specific measurements for capacity correction).
Observations of circulating flows and entry capacities are made when there is continuous queuing at the junction
entry. The collected data is used within the program to calculate the correction to the intercept.

Within the Roundabout Calibration screen, choose either Direct or Percentage as the adjustment Type within the
Intercept Adjustments section. Note that all data is for the current arm only (select a different arm by selecting
any item within the arm in the Data Outline). If known, the intercept adjustment can be entered directly.
Otherwise, if you have observations of entry and circulating flows for the arm, press the Calculate button. This will
show a special screen:
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Site Specific Intercept Adjustrent Screen - Arm 1

Mew Observed Entry flevn Ot pued
Arm P Circulsting Flow
Flowe (PCU/min} {PCU/rin)

15.00 12,00

Direct
Obsarved Entry Flow Observed Circulsting Intercept

{PCU/min} Flows {PCUfmin) Adjustment
(PCU{min}

748

15.00 12,00

Calculate Intercept Adjustment for Arm 1 l [ Store Intercept Adjustment to Arm 1 l

In the upper grid, enter the observed entry and circulating flow for the arm, and then press the Calculate Intercept
Adjustment for button. This will fill the lower grid. In this example, the user has observed that the actual entry
flow, for a circulating flow of 12 PCU/min, is 15 PCU/min. The difference between the observed and the previously
internally calculated entry flow is, in this case, 7.46 PCU/min and is displayed as the intercept adjustment. l.e., the
roundabout in reality operates better than predicted by ARCADY, and this difference is quantified as an intercept
correction of 7.46 PCU/min, to be applied to all subsequent calculations. This value is not stored in the file until
you press the Store... button (otherwise, simply close the window). Once stored, the adjustment is shown as in the
example below, and will apply to any run of the model until turned off.

3 INTERCEPT ADJUSTMENTS - Arm A

- e |
Direct Interespt Adjustment 746

The process above must be repeated for each relevant arm, if required.

13.9.6.2 Site-specific Capacity Adjustments (roundabouts)

This procedure produces a correction to the capacity relationship of the arm(s) in question, and the queue/delay
calculations will consequently be affected.

Within the Roundabout Calibration screen, choose either Direct or Percentage as the adjustment Type within the
Capacity Adjustments section. Note that all data is for the current arm only (select a different arm by selecting any
item within the arm in the Data Outline. The capacity adjustment can be entered directly.

These capacity adjustments should be treated as overall corrections to the junction performance and, as with
intercept corrections, remain valid if minor changes to the junction are made. They represent the difference
between ARCADY’s view of the junction versus the actual observed behaviour, and this applies to the overall
performance as opposed to simply the slope and intercept on each arm. If the user wishes to consider using a set
of corrections for more than one junction (if, for example, they believe the corrections to be necessary to
compensate for local driver behaviour or other effects), they are advised to check carefully that the corrections are
appropriate.
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13.9.7 Roundabout Calibration screen

This screen, accessible from the main Data menu, brings together several of the items discussed in this section.
Most of the data items are also viewable through the Data Outline but the screen groups them together for
convenience.

NOTE: Where indicated by the yellow Analysis Set icon, some sets of data apply to the current Analysis Set only. (See Analysis
Sets)

NOTE: Where indicated, some sets of data apply to the current arm only. To switch arm, click on a different arm in the Data
Outline. The whole screen applies to the currently selected junction only.

NOTE: It is possible to obtain identical results by using the screen in various alternative ways. The grouping of data simply
reflects the intended purpose of each item.

Roundabout Capacity Adjustments - Junction 1 [l

NATIOMAL SLOPE AND INTERCEPT ADJUSTMENT
Use Adjustment (]

CUSTOM SLOPE AND INTERCEPT ADJUSTMENT
Use Adjustment (]

“» INTERCEPT ADJUSTMENTS - Arm A

- -
Direct Intercept Adjustment (PCU/hr) 746

‘3 CALCULATED VALUES OF SLOPE AND INTERCEPT - Arm A
Enter slope and intercept directhy D

Final Slope 0.418

Final Intercept (PCU/hr) 759.203

[Ty CAPACITY ADJUSTMENTS - Arm A

-

5 ADDITIONAL SCALING
Network Flowe Scaling Factor (26} 100,000

Network Capacity Scaling Factor (%) 100,000

Reason For Scaling Factors

Go to Data Qutiine

The screen roughly reflects in order from top to bottom the order of calculations when ARCADY runs a file.
Usually, all adjustments and corrections are set to zero or 100%, and then the only meaningful data are the slope
and intercept shown in the centre of the window. Please see the other sections in this chapter for details of each
item.

ARCADY firstly calculates a slope and intercept for each arm from geometric parameters. These are subject to
National and Custom Slope and Intercept Adjustments.

The intercept is then adjusted by the Intercept Adjustment.
The adjusted slope and intercept are shown in the Final Slope and Final Intercept boxes. These include any of the
above adjustments. If entering a slope and intercept directly, these are entered here and the Final... boxes then

simply duplicate the entered values.

The final values of the slope and intercept are used when the file runs to calculate the capacity of each arm.
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Each capacity is subject to a Capacity Adjustment, which may be either a direct or a percentage adjustment.

Finally, all capacities are subject to a Network Capacity Scaling Factor. Also shown here, for convenience, is the
Network Flow Scaling Factor.

13.10 The effects of lighting and surface conditions

When modelling a standard roundabout, or a Priority Intersection, you can optionally specify conditions of daylight
or darkness. No distinction is made about the level of artificial lighting. All of the junctions studied in the research
that led to this part of the model had “adequate” road lighting; normally this will be the case for any junction
modelled. If the junction is totally without lighting (for example in a rural location), then its capacity will be lower
than that shown by Junctions 9, even if the ‘darkness’ option is chosen.

For mini-roundabouts, you can specify ‘normal’ conditions, daylight or darkness. For mini-roundabouts, you can
also specify the road surface conditions as normal, dry or wet.

If you do not wish to model different lighting conditions, then the ‘Normal’ option should be chosen. The program
will then assume ‘average’ lighting conditions. Similarly, if you do not want to model wet/dry conditions, the
program will assume ‘average’ wet/dry conditions when the ‘Normal’ option is chosen.

Mini-roundabout capacity and accident prediction are also affected by whether the junction is located in London.
This was statistically significant in the research studies and thus is an option within the program, but it cannot be
said for certain whether the London effect applies to any large city.

All of these options are set in the Junction Network section of the Data Outline and thus apply to all junctions in
the file.

13.11 GeometricDelay and Journey Times

13.11.1 Definition of Geometric Delay

Vehicles often have to slow down to negotiate a junction, even in the absence of other traffic. The resulting delay,
which is associated with the layout of the junction, is called geometric delay, and is the sum of three components:

i)  time lost decelerating and accelerating
i) time lost due to slower speeds through a junction
iii) time lost due to longer distances through a junction

The ARCADY and PICADY models can optionally calculate geometric delay, based on an extra set of geometric
measurement inputs. Geometric delay depends on the size and layout of the junction and also the turning
proportions, since some movements experience more delay than others.

Delay is determined as an “extra” journey time over a “no-junction” alternative. At Priority Intersections,
geometric delay is assumed to be zero for major road straight-ahead traffic.

Heavy vehicles suffer extra geometric delay due to the longer time, relative to cars, that they spend accelerating
and decelerating. The percentage of heavy vehicles is taken into account and influences the total geometric delay.
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At roundabouts, the types of turn considered are left-turn, straight-ahead with a little deflection on the path
through the junction, straight-ahead with a significant deflection, and right-turn. To determine the type of turn,
the angle between successive arms must be provided.

NOTE: ARCADY does not calculate any geometric delay values for mini-roundabouts.

13.11.2 Definition of point-to-point journey times

If geometric delay parameters are entered, Junctions 9 also outputs point-to-point journey times through the
junction. The estimated journey times reported by Junctions 9 are the sum of the total time that traffic takes to
travel from a certain point upstream of the junction to a specified point downstream in the absence of any other
traffic PLUS the additional travel time caused by the presence of the traffic (i.e. queueing delay).

NOTE: The point-to-point values calculated are not simply the geometric delay added to the queueing delays
calculated by Junctions 9. The reported geometric delay represents only the additional travel time due to the
presence of the junction, and excludes the time to travel between the two points if the junction wasn’t there at all.
Therefore the point-to-point journey time calculation takes into account the total time taken to physically traverse
from one point to another as well as the delay due to queueing, deceleration/acceleration and junction
negotiation.

The journey time calculation begins at a user-specified distance (‘Distance included upstream’) upstream of the
give-way line and ends at ‘Distance included downstream’ of the junction exit. l.e., it includes the time taken to
travel along the approach to the junction, through the junction to the exit arm, and then along the exit arm,
together with any queuing delay at the junction entry. See Appendix C - Measurement of geometric delay
parameters for details of how to measure these distances.

To be consistent with the calculation of geometric delay, it is assumed that a vehicle approaching the junction will
decelerate from its cruise speed to a speed determined by the junction geometry and the turning movement being
made. Similarly, a vehicle leaving the junction will accelerate from its exit speed until it reaches the desired cruise
speed.

The calculated journey time allows for these accelerations and decelerations. If for any arm the distance required
for either acceleration or deceleration is greater than the fixed distance referred to above then a warning is shown
in the Task List and you should enter a larger distance.

NOTE: If modelling linked roundabouts, or a corridor of junctions, a point-to-point journey time matrix will be
produced separately for each roundabout. When considering the total journey time through several roundabouts,
the user must add the appropriate components together. In this case we also recommend setting the
upstream/downstream distance to a low value to avoid double-counting time spent on internal links.)

13.11.3 Using Geometric Delay and Point-to-Point Journey Times

Some of the associated inputs and outputs are in matrix form and so are mostly handled by a special screen. Other
inputs and outputs are shown as usual in the Data Editor or Data Grids.

ﬁ Press this button on the vertical toolbar to show the Geometric Delay screen, which also handles
Ge=o Delzy  point-to-point journey times. For this button to be visible, the file must be in Advanced Mode.
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Geometric Delay and point-to-point journey time calculations are turned OFF by default. This is because the
outputs produced are meaningless until the user has filled in all appropriate data. To turn on the option, use the
checkbox at the top of the Geometric Delay screen. (Note that each junction has its geometric delay calculated
separately.)

The screen is split into Inputs and Results tabs.
Within the Inputs tab, the Geometries tab provides data entry for all arm geometric parameters that affect

geometric delay. See Appendix C - Measurement of geometric delay parameters for full details of the geometric
parameters. See the previous section for a discussion of the Distance included up/down-stream parameters.

The data requirements depend on the junction type. The two screenshots below show the Geometric Delay
screen for a Roundabout and a Priority Intersection respectively.

Geometric Delay - Junction 1 =
Do Geometric Delay
23 Inputs | Result:
29 Geometries |‘13 Distances through junction (m}|
; ; ; Angle Distancs Distance
A =g = =y = =y =0 Sight Entry-to-centre Centre-to-sxit tonexdt included included
rm speed speed  angle angle  radiis  radius  distance it il e () e e el
kph kph
(kph) (kph)  (deg) (deg) (m) (m) (m) (deg) [m) [m)
A 48,00 4E.00 0.00 0.00 3.00 0.00 .00 0.00 0.00 0.00 10.00 10.00
» 48.00 48.00 0.00 0.00 3.00 0.00 0.00 0.00 0.00 10.00 10.00
C 48.00 48.00 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 10.00 10.00
48.00 48.00 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 10.00 10.00

Please use the Glossary Soreen for details of the geometic delay input parameters,

Geometric Delay - Junction1 ]
Do Geometric Delay Visibilities conform to TD 42/95

‘3 Inputs | Results

25 Geometries
. Entry Exit Distance Distance
Entry Bt radius radius Stagger included included
Arm spesd 5 f . length
(kph} (kph} Tom into arm (m} upstream downstream
arm (m) (m}) (m)
A 48,00 48,00 0.00 10.00
[ ] B 48,00 48,00 0.00 0.00 0.00 10.00
C 48.00 48.00 0.00 10.00
D z 0.00

Please use the Glossary Soeen for details of the geometric delay input parameters,

For Priority Intersections, you should also specify whether or not all visibilities conform to UK Standard TD 42/95
(‘Geometric Design of Major/Minor Priority Junctions’; UK DMRB Volume 6, Section 2, Part 6 TD 42/95). If this
option is not ticked, then the program will add 1.4 seconds of geometric delay to every vehicle, in accordance with
the advice given in SR810.

Distances through the junction for each origin/destination are entered on the next tab.
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Geometric Delay =]
Do Geometric Delay

“Z Inputs | Results
% Geometries | “c¥ Distances through junction (m)
Arm A Arm B AmC | AmD

Arm A 0.00 28,00 51.00 78.00

Arm B TEO0 0.00 27.00 48,00

AmC 46,00 76.00 0.00 30.00

2500 0.00

45.00

Assuming the file has been run, various results are shown within the Results tab.

The Geometric Delay Total tab shows the geometric delay for each turning movement along with a total for each
arm. The units are those of total delay and, depending on the options selected in the Data>Units screen may be
veh-min or PCU-hr. The results represent the total delay suffered by all vehicles passing through the junction in the
time segment. Results are available for each time segment, as confirmed by the clock icon. Change time-segment
by selecting from the time segment drop-down selector at the top of the main screen. (To see a set of tables for
each time segment, use the report generator.)

Geometric Delay =]
Do Geometric Delay

3 Inputs | Results

Geometric Delay per light vehide {min) I (D Point-to-point journey time {min) ‘
£5) Geametric Delay (Veh-min) | incusive Geomelric Delay (Veh-min) |

Arm A Arm B Arm C Arm D Total

Arm A 0.00 0.18 11.51 458 16.77
Arm B 448 0.00 0.60 12.07 17.13
Arm C .21 3.2% 0.00 L7 13.67

Arm D 0.54 877 426 0.00 13.57

Total geometric delay for the whole modelled period is shown in the Inclusive Geometric Delay tab. This includes
the geometric delay that would be experienced by any vehicles still queueing at the end of the last time segment.
If the junction is within capacity then this value, for each arm, will simply be the sum of the time segment values.
If the junction is oversaturated then the inclusive geometric delay will be higher than the sum of the time segment
values.

Do Geometric Delay

"’ Inputs | Results

Geometric Delay per light vehide {min Point-to-point journey time (min) |
(B Geometric Delay (Veh-min) | Inclusive Geometric Delay (Veh-min)
Arm A Arm B Arm C Arm D Total

Arm A 0.00 183 117.86 46.48 166,17

Arm B 41.38 0.00 5.69 114,51 161,36

Arm C E7.4% 327 0.00 1146 13161

0.00 137.67

The geometric delays calculated are the totals for all vehicles making a particular turning movement during the
period being modelled. Since vehicle flows during the modelled period are unlikely to be representative of the
whole day (the modelled period is usually a peak) it follows that it is not possible to obtain accurate total daily
geometric delays by simply factoring up the values output by the program - total geometric delays per unit time
will vary throughout the day.
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Geometric delays calculated for asymmetric roundabouts are subject to some error due to the fact that, for some
movements, the “no-junction” journey time will not be accurately defined by specifying a single point as the centre
of the junction.

For the whole modelled period, the Geometric Delay per light vehicle shows the average delay (in minutes or
seconds) for a light vehicle. This represents the average time that a vehicle is slowed down by having to negotiate
the junction, for a particular turning movement, relative to the case where the junction does not exist. These
figures are independent of the traffic demand, and so values are always shown for u-turners.

Geometric Delay
Do Geometric Delay

"3 Inputs | Results
gE} Geometric Delay (Veh-min) | Indusive Geometric Delay (veh-min) |

Geometric Delay per light vehide (min) | (B Point-to-point journey time (min) |

Arm A Arm B Arm C Arm D

Arm A 0.04 0.01 0.14 0.19

Arm B 0.19 0.01 0.02 0.12

Arm C 0.12 0.15 0.02 0.05

Arm D 0.02

The Point-to-point journey time tab shows the average journey time for each origin-destination pair. These are
influenced by geometric delay, queueing delay and the entered upstream/downstream distance. Results are
available for each time segment, as confirmed by the clock icon. Change time-segment by selecting from the time
segment drop-down selector at the top of the main screen. (To see a set of tables for each time segment, use the
report generator.)

Geometric Delay
Do Geometric Delay

"3 Inputs| Results

(B Geometric Delay (Veh-min) I Indusive Geometric Delay {Veh-min) |
Geometric Delay per light vehicle (min) | (9 Point-to-point journey time (min)

Arm A Arm B Arm C Arm D

Arm A 0.54 0.56 0.65 0.71
Arm B 0.70 0.57 0.54 0.65
Arm C 0.64 0.73 0.56 0.59

Arm D

Finally the Point-to-point summary journey time tab shows the average journey time for each route for the whole
modelled period. These values can be thought of as averages of the time-segment values.
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Geometric Delay
Do Geometric Delay

"3 Inputs | Results

Arm A Arm B Arm C Arm D

Arm A 3217 3345 38.88 42,38
Arm B 41.78 34.08 32,55 35.02
Arm C 38.59 43.85 3333 35.54

Arm D

(B Geometric Delay (Veh-min) | Indusive Geometric Delay (Veh-min) I Geometric Delay per light vehidle (s) |

(B Point-to-point journey time (s) | Point-to-point summary journey time (s)

In addition to the results shown in the Geometric Delay screen, some additional values are shown in the Data
Outline/Editor in the usual way in the Geometric Delay sub-section of the arm or stream time segment results.
Geometric Total Delay is identical to the totals as shown in the Geometric Delay tab and represents the total
geometric delay suffered by traffic entering on the arm/stream, for the current time segment. Geometric Rate Of
Delay shows the rate of delay per minute (or second or hour, depending on selected units).

Data Editor

I Geometric Delay
.j {Arm A - Time Segment Results (07:45-08:00))

Geometric Total Delay (Veh-min) 0.19 @
Geometric Rate Of Delay (Veh-min/min) 001 (‘9

Geometric delay during this time-segment

Default: 0 Veh-min

& X
Default Values Close
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13.12 Accident prediction

Junctions 9 includes a number of accident prediction models for various junction types.

Depending on the junction type and options selected, the rates may be shown as either frequencies or indices.
Frequencies give an absolute accident rate, while indices express the predicted accident rate in relative terms only.
Frequencies are those expected for a junction of a particular design in the UK, and are not necessarily appropriate
for other countries. Therefore if used outside the UK, frequencies should be interpreted as indices.

The program derives an index by relating the accident frequency that would have been calculated by the model to
the mean accident frequency of all the junctions studied - this mean is arbitrarily assigned an index of 1.0. It is
important to note that the accident index does not give any indication of the absolute accident frequency of a
particular junction because, as already mentioned, the model formulae implicit in the derivation of the index may
not be fully representative of these junctions. It is, however, reasonable to suppose that the index will provide an
indication of the relative safety of one layout versus another at a particular junction - this is the only purpose of
the index.

13.12.1 Standard roundabouts

The number of personal injury accidents per year at four-arm at-grade roundabouts can be estimated by the
program by using models derived by TRL research.

The accident frequencies are calculated and displayed separately for various accident categories. The total is
deduced by the summation of the individual categories. ARCADY displays the total accident frequencies for
vehicles and pedestrians, entering/circulating traffic, approaching traffic, single-vehicle and other vehicle.

Accident ‘frequencies’ are not calculated for standard roundabouts that are not four-arm at-grade types, because
these were not represented in the original study and may behave differently. However, providing they have a
central island diameter greater than or equal to 4 metres (i.e. they are not mini-roundabouts) accident ‘indices’ are
estimated.

Accident frequencies or indices are calculated for each arm as a function of traffic flows, percentages of
motorcycles, geometric characteristics of the junction and geometric characteristics of the arm under
consideration on the approach to the junction.

13.12.2 Mini-roundabouts

The number of personal injury accidents per year can also be calculated for mini-roundabouts using models
derived from TRL research. The models are different depending on whether the mini-roundabout has 3 or 4 arms,
and each one is split into a ‘Simple’ and ‘Detailed’ version. The Simple models require mainly flow data alone,
whereas the Detailed models require more geometric parameters in addition to more detailed flow data.
Naturally, this second model will give a more accurate prediction, but at the expense of having to provide more
information.
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13.12.3 Priority Intersections

PICADY makes use of separate accident models for rural and urban 3 and 4 arm priority junctions. Each model is
split into a ‘Simple’ and ‘Detailed’ version. The Simple models require mainly flow data alone, whereas the
Detailed models require more geometric parameters in addition to more detailed flow data. Naturally, this second
model will give a more accurate prediction, but at the expense of having to provide more information.

The accident model, parameters and outputs are different for rural and urban junctions. The rural/urban choice is
set via the Junction Environment field in the Accident Prediction data section. (If the Urban environment is not
selected, then the junction is assumed to be rural.)

The table below summarises the models available and any restrictions. Each model includes a Simple and Detailed
version.

T-junction Crossroads Stagger

frequencies

URBAN frequencies frequencies Dedicated model if stagger length<=20m.

If stagger length>40m, user can model as 2 T-junctions.

If stagger length between 20m and 40m, see below **

indices
cannot be
modelled modelled internally as two T-junctions,
but stagger length must be >40m

RURAL* frequencies

* If the junction is rural, there must NOT be a kerbed central reserve on the main road.

** For urban crossroads with stagger lengths greater than 20m, but less than 40m, you should use engineering judgement to
decide how to model the junction. It is suggested that if the stagger length is up to 30m, then the usual model can be used; if
the stagger length if over 30m, then model as 2 T-junctions.

13.12.4 Traffic data requirements for accident prediction

All accident flows in Junctions 9 are entered as AADT (Annual Average Daily Totals), with all pedestrian flows
entered as 12-hour counts.

Older versions of the product also used 12-hr and 16-hr counts. The conversion factors used to convert 12 or 16-
hour counts to AADTSs are not used in ARCADY 7/8. However, if an ARCADY 6 or PICADY 5 file is imported, the
relevant conversion factors will be used to convert the flows to AADTs.

For standard roundabouts, the model requires entry, exit and circulating flows for various vehicle types. It is
possible to estimate the exit and circulating flows if only the entry flows are known, although this involves some
assumptions and so is only recommended if detailed data is not available. If entry and exit flows are known, then
the circulating flows can be estimated; this is a more accurate method. Click Data>Complete Safety Flows... and
then select the most appropriate option.
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If you wish to estimate AADTs based on peak-hour flows, conversion factors based on peak hour flow groups and
Seasonality Index are suggested in Part 4 of the COBA manual, which is available online from
https://trlsoftware.com/support/downloads.

For mini-roundabouts and Priority Intersections, origin-destination flows are required. Depending on the accident
model type, you may also need to enter this data for each vehicle type and for pedestrian flows.

13.12.5 Using Accident Prediction

Accident Prediction is configurable separately for each junction via Data Outline>Junction>Accident
cafety  Prediction. Press this button on the main vertical toolbar to skip to this section. Note that the file
must be in Advanced Mode.

Select either Simple or Detailed accident prediction via the Accident Prediction Type option.

The Accident Prediction section contains some other parameters which depend on the junction type and which
apply to the entire junction. In particular the Junction Environment is used in the conversion of accident
frequencies to indices and to determine whether the rural or urban model should be used for Priority Intersection
accidents.

All other data is entered for each arm individually, as follows.

Accident Prediction is affected by various geometric parameters, which can be edited via Data
Outline>Junction>Arm>Accident Prediction>Accident Parameters. The screen shown will depend on the type of
junction and the number of arms; the example below is for a standard roundabout. As usual, Data Grids are a
convenient way of viewing data for all arms together. Some parameters are the same as those entered elsewhere
in the normal Capacity section of the Data Outline — for example, entry width and approach width. These items
can be entered directly if required (for example if wishing to run accident prediction without running the capacity
model) but, by default, they are taken automatically from the relevant data section of the Data Outline. This is
confirmed by the tick in the Use geometries from capacity option. The three disabled items are filled automatically
from Capacity>Standard Geometry data.

See Appendix G - Measurement of accident prediction parameters for details of how to measure the parameters.

Data Editor =]
>, Accident Parameters ]
.d (Arm A}

Use geometries from capacity? v
Entry Path Radius (m) 0.00
Approach Radius (m) 0.00
Angle To Next Arm (Deg) 40.00

Yellow Bars

Tick if you would like to automatically copy
geometries from capacity data, where
appropriate

Range: Yes/Mo; Default: True

Default Values Done
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The Accident Prediction models use different flow definitions compared to those used elsewhere in ARCADY. All
flows are in AADTs and usually expressed in 1000s. Unlike the rest of ARCADY, flows for specific vehicle classes
may need to be entered, depending on the roundabout type and the accident model chosen.

Viewing and editing of accident prediction flows depends on the roundabout type. For standard roundabouts,
browse to Data Outline>Junction>Arm>Accident Prediction>Accident Flows and use the Data Editor or Data Grids
as usual. For all other junction types, browse to Data Outline>Junction>Accident Prediction (or press the main
Safety button) and then in the Data Editor click the Flow Matrices... link. This will show a special screen for
accident flows, with the various tabs enabled/disabled according to the junction and accident model type.

Accident Prediction Flows - Junction1 =]
| (55 smple (AADT x 1000) | {35 Detaled (AADT x 1000) | /5 Pedestrian|

[ Light ”Medium ” Heavy ” Buses HM'Cyde H Cydle ]

Results are shown when the file is run. For roundabouts, the results are shown for each arm and can be found in
Data Outline>Junction>Arm>Accident Prediction>Accident Arm Results. For Priority Intersections, the results apply
to the whole junction and can be found in Data Outline>Junction>Accident Prediction>Junction Accident Results.
For Detailed accident models, this section will also contain a Details subsection listing the predicted accident rates
for approximately 15 different accident categories.

The type of results shown will depend on the junction type, the number of arms and the type of accident model.
Results are shown in terms of predicted accidents per year. Totals are also shown, which are simply the sum of the
various accident types. Indices are shown when frequencies cannot be calculated, and should be taken to
represent the relative safety of the roundabout.

13.12.6 Interpreting accident prediction results

Caution needs to be taken when trying to understand the effects of individual junction features and geometric
values on the accident frequencies calculated. For example, the models may predict on average more accidents at
priority junctions with a crossing than those without, for given vehicle and pedestrian flow. However, in the
samples used to develop the models in Layfield et al (1996) and Summersgill et al (1996), those junctions without
crossings had significantly lower flows than those with crossings, and the error structure of the models must
reflect that. Similarly, the predicted accident rate may decrease as the mean vehicle speed increases. This is likely
to be because the high speed sample sites in the study were also associated with, for example, well designed
layouts.

As you select different features, you are effectively selecting the set of junctions within the sample data set with
those same features, and the results then indicate the typical accident rate of those junctions. This is not the same
as simply saying, for example, ‘if feature X is changed then the accident rate will change by Y%'.
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1313 Accuracy and reliability

The accuracy of the results from the program will reflect the accuracy of the input. For example, if data is input at
the coarsest level, using all the default options available, it is unlikely that the results will accurately reflect
operation at a particular site.

At a typical site, the standard error of the capacity prediction for a standard roundabout, at the mean point, is 15
percent. This standard error takes account of both the random variability between supposedly identical sites, and
the random variability that may occur at a single site at different times of day. The equivalent value for a Priority
Intersection is 13%. At mini-roundabout sites the unexplained variance in capacity (outside the model) is less than
40%, a value 38% smaller than if the standard roundabout model was used to model a mini-roundabout.

For a given capacity, the queue-length and delay predictions are the average values of broad distributions, and
there will be considerable fluctuations in the values observed at the same time on different days. Small numbers of
individual observations of these quantities are unlikely to be sufficient to provide reasonable approximations to
the average values predicted by the program.

Predicted queues and delays are average values derived by the model from traffic counts taken (ideally) over a
number of days. Obviously traffic flows can vary from day-to-day and this will, in turn, lead to variation in queue
length from day-to-day. As a result, individual observations of queue lengths on site on any one occasion may
differ considerably from those predicted. Indeed, assuming that the average flow used to model the junction was
unbiased, predicted queues will be exceeded by observed queues half the time. Therefore, if proper validation of
an ARCADY/PICADY/OSCADY model is required, the junction operation will need to be observed on many
occasions and the measured queue lengths averaged. Only then can the queue lengths predicted by the model be
compared with those found on-site.

As mentioned above, individual capacity predictions are subject to statistical error. If the capacity is accurately
predicted, then the queue-length and delay predictions will correspond to the average values of correct
distributions. However, in a minority of cases the capacity characteristics of individual sites may differ appreciably
from the average, and queue-length and delay estimates will consequently be affected. Thus, if the capacity is less
than average the queues and delays will be underestimated and if it is greater than average they will be
overestimated.

Where possible and where relevant, the accuracy of the capacity and delay calculations for an existing junction
may be improved by use of local traffic observations to modify the entry capacity equations of one or more
streams (see Site-Specific Adjustments).

Use of the program should in general be limited to situations in which the values of the parameters involved lie
within the range of values over which the relationships used have been calibrated.

In general, for any use of the program, you should check wherever possible that the results approximately match
observed behaviour at the junction before modelling other scenarios.

13.13.1 Collection of flow (demand) data

It is recognised that the collection of flow data is always costly, but the accuracy with which it is obtained is
reflected in the accuracy of the results. The absolute minimum required is origin-destination flows averaged over
a one hour period. For existing sites, origin-destination flow data does have the disadvantage that is not a measure
of demand (which is what ARCADY/PICADY/OSCADY need) but a measure of throughput.

If traffic counts are being taken on-site it is important to remember that it is demand information that is required,
not vehicle counts across the stopline / give-way line. Therefore, traffic counts would be required sufficiently far
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upstream of the junction not to be significantly affected by queueing. Additionally, turning proportions need to be
taken at the junction.

Avoid counting traffic on days when it may be atypical such as: public holidays, school holidays and days on which
local events (e.g. road works) disturb flow patterns. Also, in general, avoid taking flows on a Friday. Keep abreast
of happenings in the locality: for example an accident nearby may disrupt local flows. It is important to know if
counts are reliable. The results from Junctions or any such program cannot be reliable unless the demand data is
reliable.

13.14 Modelling special situations

This section describes some special situations and how to deal with them.

Many more situations are discussed on the product Knowledge Base at
https://www.trlsoftware.com/support/knowledgebase.

13.14.1 Entry-only and exit-only arms (roundabouts)

There may be some entry-only or exit-only arms at the roundabout, for example in a one-way system. An entry-
only arm should be treated as an ordinary arm. It is worth noting that since there will be no traffic leaving the
roundabout at this arm, the specification of turning proportions will reflect this fact. Also, in this case the entry
width E is the entire width of the road. Similarly V is the total approach road width.

Any exit-only arm should be included in the total number of arms at the roundabout, and identified using the Exit

Only data field within the Geometry data section. Exit-only arms cannot be specified for mini-roundabouts (they
could affect the model in a way which has not been studied).

13.14.2 One-way major roads (Priority Intersections)

If the major road is one-way, you can set this as the Major Road Direction property of the junction. The effect of
this is to automatically alter some of the internal geometries wused in the model.
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Data Editor =
. Junction

3

ID 1

Name {untitled)

Junction Type T-Junction V

Major Road Direction Two-way "
Twio-way

Orecpay am ARG
Crre-wizy from Cto A

Junction Delay (s)

Junction LOS

Select whether the major road is two-way or
one-way in ether direction. This can affect capacity
calculations.

Default: Two-way

> ©
Default Values Done

13.14.3 Staggered junctions (Priority Intersections)
Rural Staggers

In certain circumstances, and for queue and delay predictions only, a rural staggered junction may be modelled as
two separate T-junctions. Modelling this way is inappropriate if there is likely to be any interaction between the
two component T-junctions.

For the purposes of accident prediction, splitting up a staggered junction into two T-junctions will give misleading
or inaccurate results, because there may be some double counting. When accident predictions are performed
with a junction modelled as a rural staggered junction, the model splits it up into two T-junctions, but only models
accidents up to 20 metres from each of them - there is no over-counting because accident analysis is disallowed if
the stagger distance is less than 40 metres.

Urban Staggers

For the purposes of queue and delay predictions only, urban staggered junctions may be modelled as two separate
T-junctions. As with rural junctions, this approach is inappropriate if there is likely to be any
interaction between the two component T-junctions.

For the purposes of accident prediction, PICADY does not model urban staggered junctions as two separate T-
junctions, as is the case with rural junctions, but uses a model developed specifically for crossroads and staggered
junctions with stagger lengths up to 20 metres. Because for urban ‘T’-junctions accidents are included up to 20
metres from the junction, staggered junctions greater than 40 metres can be modelled as two separate T-
junctions.
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For accident prediction for urban crossroads with stagger lengths greater than 20 metres, but less than 40 metres
you may use engineering judgement to decide how to model the junction, but you are advised to model them as
follows:

e Stagger lengths between 20 and 30 metres - model as staggered crossroads.

e Stagger lengths between 30 and 40 metres - model as two separate ‘T’-junctions.
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14 Lane Simulation Mode

NOTE: The file must be in Advanced Mode.

NOTE: You can adjust the time taken by simulation runs by adjusting the Stop Criteria. Generally you do not need to wait
for a run to finish and can press the Stop Simulation button as soon as results become apparent.

NOTE: If running several Analysis or Demand Sets, any sets that use Lane Simulation mode will be included but will slow down
the overall run time.

NOTE: You can generate x-y graphs whilst in Lane Simulation mode. If you do so, we recommend increasing the convergence
criteria (see Stop Criteria) to a high value (e.g. 10%) and using a relatively small number of points to reduce the overall run time.

14.1 Introduction

Lane simulation was first introduced in Junctions 8 to provide a way to compare different entry lane configurations
at roundabouts. In Junctions 9 it was extended to also cover T-junctions, pedestrian crossings and exit lanes, and
for Junctions 9.5 it has been extended to also model signalised lanes, and circulating lanes at roundabouts.

Running a file in lane simulation is generally slower than running a file in normal mode. However it has the
following advantages which represent the main reasons for considering lane simulation for any given file:

Models different entry lane configurations at roundabouts

Models uneven lane usage

Models blocking back from pedestrian crossings and downstream junctions

Models linked junctions (roundabouts, T-junctions and signalised junctions) without the restrictions of the ARCADY 7

linked roundabout model

e Models situations which may not be allowed normally (e.g. PICADY junctions with certain combinations of crossings,
flares and blocking)

e Models signalised situations which may not be allowed in OSCADY, or combination junctions such as partially
signalised roundabouts

e Models circulating lanes at roundabouts

e Confirms which lanes physically exist (in contrast to the slightly more abstract use of streams in PICADY)

e Intuitive visualisations of model results

e Automatic collection of queue percentile data

Although Lane Simulation makes use of the core ARCADY/PICADY models, it is not in itself derived from empirical
studies. Therefore you should (as always) apply engineering judgement to both the application of the model and
the interpretation of the results.

14.1.1 Unequal lane usage at roundabouts

At its core, ARCADY uses empirical models that relate the entry flow on a roundabout arm to the circulating flow
past the arm. For a given circulating flow, the entry flow depends on various geometric aspects of the entry arm.
One of the most important is the entry width. It was found that capacity increases continuously with entry width,
and this was found to be a better indicator of capacity than the discrete number of lanes at the entry.
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ARCADY, however, does assume that the entire width of the entry is available to all vehicles for most of the time.
In many cases, this assumption is valid, because a well-designed roundabout will encourage the use of the entry
width to all vehicles. It is also perfectly valid if, for instance, there are lanes marked on the road but vehicles can
use any lane and do so frequently.

The assumption becomes less valid if there is significant unequal lane usage, or if there is regular and significant
entry starvation. This can happen if traffic predominantly uses only part of the road. For example, if 90% of traffic
turns left, then a lane marked as being for left-turners would clearly be used far more than a lane for right-turners.
Entry starvation can occur if, for example, there is a short lane for left-turners that is regularly blocked by queueing
vehicles in an adjacent lane. In both cases, ARCADY continues to assume that the entire entry width is available,
which may lead to an over-estimate of capacity.

An associated issue is that the queues predicted by ARCADY occupy the entire road width in an arbitrary way. For
example, if the model predicts a queue of 10 vehicles, the real-life situation could be 10 vehicles in one lane, or 5
vehicles in each of two lanes, and so on; ARCADY does not provide this information.

Lane Simulation mode addresses these points. This allows you to:

e Set up different numbers of lanes on each arm

e Define the allowed movements from each lane

e Run a special version of the model which uses the core ARCADY empirical model whilst allowing for
individual lane movements

e See the estimated queues and other results for each lane

Using Lane Simulation Mode, you can compare the relative performance of different lane configurations.

It is important to note that the ARCADY empirical model was developed from a dataset that would have included a
variety of lane configurations. In other words, the ARCADY model inherently includes some allowance for lane
usage. However, if there is significant unequal lane usage, then the Lane Simulation Mode may prove useful.

14.1.2 Applicability of lane simulation to roundabouts

Lane Simulation Mode in Junctions 9 is provided as a tool to investigate alternative lane configurations at
roundabouts. It should not be taken as forecasting junction performance to the same level of accuracy as the main
ARCADY model.

It is based on the assumption that the overall capacity of each arm is the same as that predicted by the core
ARCADY model. It does NOT attempt to derive the detailed capacity of individual lanes from first principles. It does
not, for example, consider visibility or behavioural effects due to the presence of neighbouring lanes. Also, it is
assumed that all lanes on a given arm are subject to the same circulating flow.

These assumptions mean that, if you use Lane Simulation to model a single lane on each arm, then you will see
approximately the same results as a normal ARCADY run. In other words, in simple cases, the results from Lane
Simulation and from a normal run will converge. In more complex cases, the results will differ, but the core
empirical ARCADY model is always used to provide ‘baseline’ data for the run. Lane Simulation can therefore be
thought of as an extension of the original ARCADY model, rather than a completely new model.

The movements that you set up on each lane may be based on lane markings, or directional signs, or simply based
on the expected behaviour of traffic at the junction. In fact the expected behaviour takes precedence over any
physical markings/signs; i.e. you should set up lanes in the way you think they will actually be used by traffic.

There are some restrictions on the use of this mode — for example it cannot be used if there are bypass lanes. Any
such restrictions will be shown in the Task List if necessary.
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Circulating lanes are NOT modelled. It is assumed that the circulating and exit road widths are sufficient for the
amount of traffic being modelled.

Because the Lane Simulation model is an analytical one rather than being based on empirical studies, you should
(as always) apply engineering judgement to both the application of the model and the interpretation of the results.

14.1.3 Applicability of lane simulation to other situations

Lane Simulation can also be used to model:

Pedestrian crossings on both entry and exit arms

PICADY T-junctions

Linked roundabouts and T-junctions

Signalised lanes

Circulating lanes at roundabouts

Where relevant, the simulation is based on the core ARCADY/PICADY models but the simulation aspect allows for
more reliable and/or flexible modelling of certain situations.

It is important to remember that the original ARCADY/PICADY research was only concerned with isolated junctions
that fell into reasonably well defined categories. The use of simulation for situations which would not normally be
possible in the core models can provide useful insights into the likely traffic behaviour but should not be taken as
providing the same level of accuracy as the main models. Whether using Lane Simulation or not, it is always a
good idea to check that the model reproduces observed base conditions before modelling other scenarios.

14.2 How Lane Simulation works

Except for the simplest cases, modelling the queueing behaviour of traffic in multi-lane configurations quickly
becomes very complex, especially at give-way situations where both arrivals and departures are random. Unlike
the rest of ARCADY/PICADY/OSCADY, Lane Simulation uses a simulation technique, which is based on the simple
modelling of individual vehicles. (This does NOT allow for effects such as individual vehicle speed and so on;
rather, it is mainly concerned with queueing behaviour.)

Each vehicle is assigned a lane according to the vehicle’s desired movement (based on the entered turning
proportions) and the allowed movements on each lane. If there is a choice of more than one lane, then the lane
with the shortest queue at that moment is selected.

Optionally, the length of each lane can be defined, in terms of the number of PCU that can be stored in the lane. If
such a lane is filled with queueing vehicles, then new vehicles cannot enter the lane and instead will queue in
upstream lanes.

At any point on an approach where the number of lanes changes (i.e. where each new Lane Level begins), each
vehicle again chooses a suitable lane, using the same rules. Vehicles do not change lane at any other time.
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The simulation runs for the entire modelled period - for example 60 minutes — with results being collected and
reported for the usual time segment periods (e.g. each 15 minutes). A single simulation run would be unlikely to
give useful results, because it could be unduly influenced by the random nature of the simulation. Instead, many
runs (trials) are performed in succession, with the results from the runs being averaged to give an overall result.

When in Lane Simulation mode, ALL arms are modelled using the simulation. It is not possible to selectively turn
the model on or off for individual arms.

14.2.1 Lanes and Lane Levels

For T-junctions, lanes are assigned automatically based on the main PICADY geometry options and cannot be
changed. See Using simulation with PICADY T-junctions.

For roundabouts, lanes and lane levels are set up directly by the user (in addition to entering ARCADY geometries).
The example below shows a roundabout where each arm consists of a single lane (blue) that widens into two lanes
(red/green) at the give-way line.

Traditionally, you would measure the approach width (V) as
the width of the blue section, and then measure the entry
width and flare length (E, L) and other geometries based on
the total size of the red+green sections. In other words,
you wouldn’t distinguish between the blue/red/green
sections; they would all effectively be the same colour.

® > When using Lane Simulation, however, you must
'é consider the individual lanes and, if necessary, make a
- D — judgement about where they begin. The diagram
was 12 - —— ] 21 L] shows the eastern arm when modelled in Lane
S Y o Simulation mode. It consists of three lane or lane
K= 1T | segments, organised into two lane levels.
Lane Level 1 Lane Level 2

Lane Level 1 contains the give-way line, and Lane Level 2 is the upstream section. There is no limit to the number
of lane levels that you can add, although two or three will be sufficient for most cases. Within each lane level, the
nearside lane is generally labelled as ‘lane 1’. In general, referring to lane numbers in this way is not necessary
because you can simply click on the required item in the Junction Diagram.
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The lane numbers can optionally be shown on the diagram via settings in the Junction Diagram Options screen.

In this example, it’s assumed that there are two discrete lanes at the give-way line of the eastern arm. Both of
these lanes have limited storage of, say, 2 PCU. So in total, there is storage for 4 PCU in Lane Level 1. Note that
these don’t necessarily have to be real lanes: the lanes in ARCADY simply represent discrete columns of vehicles,
whether or not there are actual lane markings on the road.

If the total road width is too narrow for two lanes at the give-way, then you should either model the arm as
containing a single lane only, or else use the normal ARCADY model instead of Lane Simulation.

In marginal cases you may need to apply engineering judgement. For example, if the ‘flare’ can only fit a single
vehicle, then it could be modelled as a separate lane with storage of 1, or, alternatively, you could enter a non-zero
value as the flare length on the adjacent lane. Both methods would be valid.

When the simulation runs, vehicles are firstly assigned to Lane Level 2, which is the most upstream (outer) level.
When they reach Lane Level 1, they are assigned a lane according to their destination and the allowed movements
on each lane. If there is a choice of lanes, the one with the instantaneous shortest queue is used. This is
equivalent to saying that, in the upper diagram above, vehicles choose to enter either the red or green lane, at the
point where the blue section ends. Of course, this may be an automatic choice, as in many cases there will only be
one allowed lane for the vehicle’s desired movement.

In reality there is not a discrete point where vehicles ‘make a choice’, and the transition on the road from one
number of lanes to another is gradual. Therefore the point where the Lane Levels begin is somewhat arbitrary,
and should be based on your best judgement of where you consider the road to have widened from, say, one to
two lanes.

Within the Junction Diagram, you can ‘slide’ each Lane Level relative to the other lanes, to give the alternative
arrangement shown below. This may feel more natural if there is a pronounced left-turn flare or bay at the give-
way, but note that the positioning within the diagram does NOT affect the model.

However, if the lane movements are now changed to the ones shown below, then this is a change to the model,
and different results will be obtained. In other words, the lane movements affect the model, but the visual layout
within the diagram does not.

Junctions 9 User Guide (Issue E)



Lane Simulation Mode Page 206

\ iy

14.3 Using Lane Simulation Mode

14.3.1 Turning on Lane Simulation Mode
NOTE: The file must firstly be set to be in Advanced Mode.

Lane Simulation mode can be turned on for individual Analysis Sets. This can be done either for a new file, or for
an existing file, and can be changed at any time.

Use the Data Outline and Data Editor to tick the Use Lane Simulation property for the current Analysis Set: Some

of the items available in the Data Outline and main vertical toolbar will change to reflect the different options
available in this mode.

e
Data Outline =] m
[Maw Filz] 3 N
‘.. Mode ., Analysis Set
[ File Description 1) (A1-[Lane Simulation])
(&) Anzlysis Set Definitions
= o
- Demand Set Definitions
- Resul: Set Definitions e
i Growth Factors Use Lane Simulation
[ Junction Network -
_ Cptions Description P
. Netoon
.
Include in report
Use specific Demand Set{s)
Add a copy of Al - Simulation
’ a copy of A - [Lane 1| Specific Demand Set(s) —
|E Unable to delete | Lacked
Network flow scaling factor (%) 100,000

MNebwork capacity scaling factor (34]) 100000
Reason for scaling factors

Tick this if you want to use Entry Lane Simulation
‘to model your junctions.

Range: Yes/Mo; Default: False
Defaults
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Alternatively, simply press this button on the main vertical toolbar. This will automatically switch the
ﬁl_l_ current Analysis Set into Lane Simulation mode and will also launch the main Lane Simulation Screen,
Lan2 5iM  from where you can control the simulation.

14.3.2 Setting up lanes

For T-junctions, lanes are set up automatically based on the main PICADY geometry options and cannot be
changed. See Using simulation with PICADY T-junctions.

For signalised junctions, lanes may be initially set up automatically depending on the initial type of junction
selected, but otherwise can be changed at any time by the user.

For roundabouts, lanes can be set up by the user. By default, each roundabout arm contains a single lane. (If you
run the simulation at this point, the results will be equivalent to the traditional ARCADY results.)

The arrows inside each lane show the allowed turning movements. By default at a roundabout, all movements are
allowed in each lane. Each lane is assumed to be infinitely long, although the actual length shown in the Junction
Diagram depends on how the arms and lanes have been positioned. You can make the lanes ‘longer’ by using the
control points to stretch the arm. As with most control points in the Junction Diagram, this does NOT affect the
model; the diagram is schematic only.

ot — ¢

Arm 1

—® :‘p 0

Add another lane |

Delete lane

Add another Lane Level

Delete Lane Level
Has crossing

Add new bend section

Delete bend section

Straighten (remove all bend sections)

There are several ways to set up the number of lanes on each arm:

1. In the Junction Diagram, right-click on a lane and use the menu options to add or delete lanes and lane
levels. This is usually the easiest method.

2. In the Lane Simulation screen, use the Quick Setup tab and enter the number of lanes for each of up to
three lane levels.

3. Use the Data Outline, as with any other item in Junctions 9. This is recommended for advanced users

only.

In this example, each arm widens from a single lane upstream to two lanes at the give-way line. After using any of
the methods above, Arm 1 looks like this (all movements are still allowed on each lane segment):
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Note that if you add lanes, you are NOT necessarily adding capacity to the junction. Depending on which
capacity mode you are using, you may need to re-enter arm geometries. Please see Setting up lane geometries
for details.

14.3.3 Moving and selecting lanes

You can ‘slide’ downstream lane levels relative to upstream lane levels. To do this, move the mouse over a lane
until the cursor changes to a 2-way directional pointer. Dragging the mouse will then slide that lane level.

To move the entire arm, use the control points at either end of the arm, or move the grey ‘interior’ of the arm or
the arm ID. The same system is used to select lanes (to access their properties etc) and arms.

If you need to make lanes curve, e.g. to follow a background image, you can right-click on any of the lanes and use
Add new bend section as usual.

Each lane level is automatically assigned an ID, where Lane Level 1 is always the closest one to the junction.
Within each lane level, each lane is also assigned an ID, where Lane 1 is always the nearside lane. Lane IDs can
optionally be displayed by turning on Junction Diagram>Options>Other>Show Lane IDs. For example, lane “[1,2]”
refers to the second lane in the first lane level.

14.3.4 Setting lane movements

For T-junctions, lanes are set up automatically based on the main PICADY geometry options and cannot be
changed. See Using simulation with PICADY T-junctions.

For roundabouts and other junction types, there are several ways to set up the allowed movements on each lane:

1. Inthe Junction Diagram, click on the Assign Lanes button.

+

Aszign Lanes

Next, click on the lane that you want to alter.
Then click on a destination arm. (The destination arm can be the same as the arm containing the lane,
which will affect U-turners.)

The corresponding movement for the lane will be toggled on or off.
You can repeat the process for other lanes until you cancel Assign Lanes mode.
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2. Alternatively, in the Lane Simulation screen, you can use the Lane Movements>Normal Movements tab.
Select the lane of interest by selecting it either in the Junction Diagram, or in the Data Outline, or by
clicking a row header in the grid. The grid shows the allowed movements for each destination, which can
be toggled on and off by clicking in the grid.

Additionally, you can quickly turn on or remove all movements for an entire arm by using the Quick Setup tab in
the Lane Simulation screen.

In this example, the nearside lane at the give-way line on each arm is used for left-turners only, with other traffic
using the offside lane. (Note that the upstream lanes are assigned as catering for all movements, including U-

turns, since the turning proportions in this example include a few U-turners on each arm.)

puartth 4

In general, you will get ‘best’ performance if you simply allow all movements on all lanes — and that will give results
most similar to those from a normal ARCADY run — but such a configuration will not necessarily satisfy safety and
other design constraints.

14.3.5 Setting up lane lengths

If any arm has more than one Lane Level, then you must enter the ‘length’, or ‘storage’ of all lanes other than
those in the upstream Lane Level (which is assumed to have infinite length). Double click on any lane to show its
properties, check that its Has limited storage field is ticked, and then enter the length of the lane in terms of the
maximum number of PCU that can queue in the lane as the Storage value.

Usually, all lanes in a given Lane Level will have the same storage.

If the storage is disabled this is because either it is irrelevant, or is has been set automatically for you — for
example, it may be based on pedestrian crossing data (see Using simulation with pedestrian crossings).
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14.3.6 Setting up demand flows

Demand is entered in exactly the same way as for a normal ARCADY/PICADY/OSCADY run. You do NOT need to
specify how much traffic uses each lane; this is estimated automatically when the simulation runs. (But see
Secondary lane movements )

14.3.7 Setting up lane geometries

By default, lane geometries are not entered individually. Instead, you must enter geometries for each ARM in
exactly the same way as for a normal ARCADY or PICADY run.

T-junctions

The capacity of each lane is either considered to be infinite (for priority lanes) or else obtained directly from the
core PICADY model based on the major arm geometries.

Signalised lanes

The saturation flow for signalised lanes can be specified directly or calculated automatically. See Using simulation
with traffic signals.

Roundabouts

Unfortunately there is not a researched method of predicting the capacity of individual roundabout lanes based on
their individual geometries which would also be compatible with the core ARCADY model. There are however
three methods that you can choose from as the Arm>Capacity>Lane Simulation>Lane Capacity Source for each
roundabout arm:

1. Evenly split [default mode]: in this mode, you measure and enter the geometry of the full arm in exactly
the same way as usual, ignoring any lanes. This is used to calculate the overall capacity of the
roundabout arm, using the core ARCADY empirical model. This capacity is then evenly distributed across
the lanes. This is the simplest mode and simply assumes that, for instance, if there are two lanes at the
give-way, then each lane  will receive half of the overall arm capacity.

2. Apportion from lane geometry: This mode can be useful if it is obvious that one lane is much wider, for
instance, than another lane. In this mode, you enter a full set of geometry for each individual lane in
Lane>Lane Geometry, bearing in mind the typical destination of traffic from each lane. (You must ALSO
enter the geometry of the overall arm, as usual). The arm geometry is used to calculate the overall
capacity of the arm, using the core ARCADY empirical model. Then, the lane geometries are used to
calculate a nominal capacity for each lane, as if each lane were a separate arm. Finally, the overall arm
capacity is apportioned to each lane, according to the relative nominal capacities of each lane. At the
same time, this method ensures that the overall capacity of the whole arm is the same as that calculated
by the core ARCADY model. If you enter a set of identical geometries for each lane, then this method will
reduce to the Evenly split method described above.

3. Directly entered: in this advanced mode, you can enter a slope and intercept for each lane.
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Please note that capacities apply only to lanes at the give-way line. Upstream lanes are assumed to have infinite
capacity, which means that vehicles will only ever queue in upstream lanes as a result of lanes at the give-way line
being full.

14.3.8 Running the simulation

Once the steps in the previous sections have been set up, and if there are no errors in the file, you can run the
simulation. (In fact you can open an existing ARCADY/PICADY file, change to Lane Simulation mode and run the
simulation immediately; this will use the default configuration and will often give similar results to the original
ARCADY/PICADY run. Note however that this does not apply to OSCADY files, as the data required for simulation
of signalised lanes differs from that used in OSCADY.)

Firstly make sure that the Lane Simulation screen is visible. If not, press the Lanes button on the
ﬁl—l_ main vertical toolbar. Alternatively, this will be shown automatically if you press the normal Run
Lane 5iM 1 ,tton on the main toolbar.

When you press the Start simulation button (or start the process by clicking the normal Run button), Junctions 9
will begin to model vehicles at the junction. This involves running a large number of trials of the simulation (each
of which models the entire modelled period, e.g. 90 minutes), with vehicles being randomly generated in
accordance with the entered demand flows. The results from each trial are averaged, and as the number of trials
increases, the accuracy of the results gradually improves.

Lane Simulation - Junction 1 =]
Number of trials: 40
Duration: 3s

o @ﬂ} Stop simulation

Convergence: 38.359 %

Visualisation |Lane Movements | Options | Quick setup | <

Visuzlisztion/animation is shown in the Junction Dizgram,
Time: 0&:00:00

;!D\?Di::nation Speed: ﬂ

Visualisation Type
) None ) Shaded percentile queues
@ Individual vehides ) Single percentile queues at 50%

) Awerage queues for each destination B

Depending on a) your PC performance, b) the complexity of the junction and c) the modelled time period (e.g. 90
minutes), please note that it may take some time to run the simulation.

Whilst the simulation is running, the main Junctions 9 Ul will regularly update any open screens, so that you can
see the results and any selected visualisation immediately and throughout the simulation. If you find that the Ul
appears to freeze, try changing the Results Refresh Speed.

As the simulation runs, some important numbers are shown at the top-right of the screen:
e Number of trials: this is the total number of trials run so far.

e Duration: the time spent running the simulation, shown for reference (this is a function of your PC speed
and is NOT related to the modelled time period)
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e Convergence: this is an indication of how much the results from each trial vary from the overall average.
As the simulation runs, this number will gradually decrease. By default, the simulation will continue to
run until the convergence reaches 1%.

As mentioned above, the simulation will stop automatically when the convergence indicator reaches a suitably
small number, which by default is 1%. However, you do not need to wait for this. In most cases, the performance
of the junction will be obvious almost immediately, and you can press the Stop Simulation button as soon as the
results become apparent. For example, the Summary Results screen may show almost straight away that the
queue on Arm A is 10 PCU. If you leave the simulation running then it may eventually show a more accurate value
of, say, 8 PCU, but you may well not need this level of accuracy. For comparing alternative lane configurations, for
example, the overall conclusion of whether the junction performs well or not is usually obvious very quickly.

However, if you wish to obtain repeatable results, then you may wish to leave the simulation running until it stops
automatically. In this case, you may also want to set the Random Seed to a fixed number, and the Stop Criteria to
your own preference.

Note that if the demand is low, then the simulation can take a long time to stop. This is because the random
variation between trials will be large compared to the flows and queues. Again, however, this only applies to the
case where you leave the simulation running until it stops automatically.

144 Simulation outputs and results

As soon as the simulation starts, the Summary Results screen is shown. (Unless your user preferences have turned
this off.) In this screen and in any other screen that shows results, the values will change as the simulation runs.

In this example, the flows and configuration on all four arms is identical, so in theory the results on each arm
should be identical. If you stop the simulation immediately after starting, then you may see results similar to the
below. You can see that the delay on each arm is somewhere around 100s, but that there is consideration
variation between arms. If you re-started the simulation and again stopped it straight away, you may well see
different numbers — although the overall conclusion of whether the queue and delay is low/medium/high will be
the same.

If at this point, after only a few trials, you plot a Time Graph (see Time Graph Mode) — in this case using 5-minute
time segments — you can see the shape due to the ONE HOUR profile type, and the rough position of queues, but
it’s also clear that the results are only approximate.

B Arm 1 - Arm Results - End Queue (PCU)
¥ Arm 2 - Arm Results - End Queue (PCU)
® Arm 3 - Arm Results - End Queue (PCU)
W Arm 4 - Arm Results - End Queue (PCU)

AM 1
" Queue (pcv) | _Delay (2 o
Al [Entry Lane Simulation] - Scenario 1 2
Arm 1 9.83 £4.53 F d
Arm 2 13.17 111.20 F )
ArmE 96? 9110 F 0! Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il |
2928888878885 ¢8%%8%78
Arm 4 12.73 122.33 F 88|88 888528888333 3|8
slgls|as|a|alalelelalalelglS e S|4
818 88888888 g8g8 g8 g g

If you leave the simulation to run for longer, however, then the results become more accurate and the variation
between arms reduces — although note that there will always be a certain amount of variation. Note that the
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overall conclusion about the junction performance — e.g. that the queue is approximately 10 on each arm - is the
same whether or not you leave the simulation running for a long time.

AM
1 Queve (Pcy) | Delay (s) | RFc | 15 |

W Arm 1 - Arm Results
M Arm 2 - Arm Results
W Arm 3 - Arm Results
M Arm 4 - Arm Results

- End Queue (PCU)|
- End Queue (PCU)
- End Queue (PCU)|
- End Queue (PCU)|

8

- . . 6|

Al [Entry Lane Simulation] - Scenario 1 .

Arm 1 10.71 SE.44 F )
Arm 2 10.33 97.85 F o AN N N T T AN TN Y N NN N Y SN O NN
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Arm 3 10.58 s £ §8g8853¢8832888238¢353¢2:s
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14.4.1 Simulation numerical results

As the simulation runs, results are collected for each time segment, and these can be seen in the usual areas of the
Data Outline. The Summary Results screen shows the maximum values over the modelled period, as for any
Junctions 9 run.

Detailed results are available both for each arm, and for each lane, via the Data Outline or the main Results toolbar
button. In general, results for an arm are the sum of the lane results on that arm.

The key difference between simulation results compared to a normal ARCADY/PICADY/OSCADY run is that results
from the simulation are ‘measured’ from the individual vehicle simulation, rather than being predicted analytically.
For example, the Demand is measured as the number of generated vehicles, and although this generation rate is
based on the junction traffic demand, it will not be exactly the same. If there are multiple Lane Levels, then the
demand on downstream lanes corresponds to the amount of traffic assigned to each lane. For example, if a
downstream lane does not allow a particular movement, then the demand for that movement on the lane will be
zero.

Throughput is measured as the flow of vehicles across the give-way line / stopline (i.e. vehicles emerging from the
downstream end of the lane).

Queues are simply the number of waiting vehicles, measured at the start and end of each time segment.

For lanes, Delay represents the total time spent queueing in the lane. If there are multiple Lane Levels, then the
total delay on the arm will be roughly the sum of the lane level delays.

For roundabouts, the Capacity for each lane is shown using the calculated slope and intercept for that lane, which
in turn depend on the capacity mode selected; see Setting up lane geometries for details. Capacities for upstream
lanes are not shown, because such lanes are assumed to have infinite capacity.

Each roundabout lane that enters the junction (i.e. any lane with a give-way capacity) has an RFC calculated, which
is simply the ratio of flow (demand) to capacity on that lane. You should interpret these carefully, because a very
low RFC may simply mean that the demand on the lane is very small due to entry starvation, or a lack of allowed
movements on the lane. For this reason, it is usually better to look at the overall queue and delay situation on the
whole arm and junction.

For PICADY junctions, capacities and RFCs are not shown because although base capacities are taken from the core
PICADY model, they are combined and adjusted in various ways which mean that the throughput and queue and
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delay are the most useful measure of performance. Similar considerations apply to signalised lanes and circulating
lanes.

An RFC for each arm is NOT calculated. This is because it is difficult to define what is meant by the capacity of the
whole arm when in Lane Simulation mode. The maximum entry flow on the arm (i.e. the capacity) depends not
only on geometries, but also on the lane configuration and turning movements. A low RFC could mean that the
flow is low compared to the capacity (i.e. the usual interpretation), but it could also mean that the flow is low
because it is restricted due to the lane configuration/movements. For this reason, arm RFCs are not shown.

For any junction type, if you wish to calculate the maximum possible entry flow for a given lane configuration and
set of turning proportions, then you can set the current Analysis Set’s Flow Scaling Factor to a high value, which
will have the effect of flooding the junction with extra demand. The calculated Throughput on each lane and arm
will then represent the most that the junction can cope with. However it is important to note that if the turning
proportions change, then the overall capacity may change.

14.4.2 Arm/lane/movement results

Numerical results for arms and lanes, for time segments and for the whole period, are available via the Data
Outline or the Results button on the main toolbar. Results can be viewed in the Data Editor or Data Grid as for any
other type of result.

i s PR r smma

=] S Time Segment Results (Arms/Streams)
Results

Whole Period Results (Arms/Streams)

Time Segment Results (Lanes)

Summary' |

7| I'T & Cotions

It is also possible to view certain results for individual movements on lanes. To do this go to the Options tab on the
Lane Simulation screen and click the Movement time segment results link.

In the example below, the throughput on the arm is 617, the queue is 5.8 and the average delay per vehicle is 36s:

Total Junction Circulating Throughput Start End
Arm “AHT‘S Dremand Arrivals flow T(hprgb'gf:p‘iﬂ [exit side) queus queus DF'?V LOS
sy (PCU/hr) (pcu) (PCU/hr) r. (PCU/hr) (pcu) (pcu) 5.
1 (08:15-08... &07 152 1] 617 1] 3.2 5.8 35.663 E

The per-lane results show how this is split between the two lanes on the arm. The arm delay is a direct
measurement of the delay of all vehicles on the arm, but in most cases will be equivalent to the average of the
lane delays weighted by the demand on each lane.

A Side  Lane level lane ~Timesegment  Destination s ) REC s e et DEISY  Los
1 Entry | 1 [Give-way line] 1 (08:15-08:30) 23 333 375 0.886 338 Le 3.8 40.750 E
1 Entry |1 [Give-way line] 2 (08:15-08:30) 1,34 74 376 0.728 278 13 2.0 79.399
1 Exit | 1 [Junction Exit] 1 (08:15-08:30) o o o0 0.0 0.000 A

The per-movement results show the “demand” for each movement (the count of vehicles wanting to make each
movement which appear at the upstream end of the lane), along with the queue and delay for the movement. In
this example, on Lane 1, the turning proportions are such that most traffic is heading to Arm 2 (i.e. turning left),
and it is this traffic that makes up most of the queue and delay on this arm.
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Arm Side  Lane level Lane ToArm Tr"‘emsz‘f‘rs“e"‘ T?&ﬁ?h“‘f}"d T(hp“éﬁ:t‘}“ S‘a(';gtl'}e“e E"?’p“‘:f}“e D(Esli" Los
1 Entry |1 [Give-way line] | 1 1 (08:15-08:30) 0 o 0.0 0.0 0.000 A
1 Entry |1 [Give-way line] | 1 2 (08:15-08:20) 254 262 15 21 44,550 E
1 Entry |1 [Give-way line] | 1 3 (08:15-08:30) 7 77 04 0.7 27,85
1 Entry |1 [Give-way line] | 1 4 (08:15-08:30) 0 0 00 0.0 0.000 A
1 Entry |1 [Give-way line] | 2 1 (08:15-08:30) 0 0 0.0 0.0 0.000 A
1 Entry |1 [Give-way line] | 2 2 (08:15-08:20) 0 o 0.0 0.0 0.000 A
1 Entry |1 [Give-way line] | 2 2 (08:15-08:20) 185 188 08 13 28.452
1 Entry |1 [Give-way line] | 2 4 (08:15-08:20) P %0 0.5 0.7 31444

This is confirmed in the Average queues for each destination visualisation, which shows that the queue on the
nearside lane is composed mostly of left-turners.

[ 3

14.4.3 Queue percentiles

(See Queue Variations (percentiles) and Queue Markers for a description of queue percentiles.)

Queue percentiles are produced automatically from the queue probability distributions that are built up as the
simulation runs. This means that they are always available regardless of whatever traffic profile mode is selected.
(This is in contrast to queue percentiles from normal ARCADY/PICADY runs, which are sometimes unavailable
depending on the other modelling options used.) Therefore Lane Simulation can be used to produce detailed
queue percentile results, even if there is only a single lane on each arm.

Queue percentiles can be shown in visualisations on the diagram. They are also reported for each lane and arm in
the usual place in the Data Outline provided that Options>Analysis Options>Calculate Queue Percentiles is turned
on.
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14.4.4 Diagram visualisations

From the Lane Simulation screen, you can choose from several visualisations to display queues on each lane in the
Junction Diagram. This can be extremely useful when looking at the overall performance of the junction, or when
comparing alternative lane configurations.

Visualisations can be shown and animated as the simulation is running, or after the simulation has finished. Note,
however, that visualisation data is NOT saved in the data file. That is, you must re-run the simulation if you load
a file and wish to display visualisations.

Lane Simulation - Junction 1 =

Number of trials: 40
Duration: 3s

h‘.m @%5!:0[: simulation

Convergence: 38.359 %

Visualisation | Lane Movements | Options | Quick setup| L

Visuzlisztion/znimation is shown in the Junction Diagram,
Time: 08:00:00

B
s syt [

Visualisation Type
) MNone ) Shaded percentile queues
@ Individual vehides ) Single percentile queuss at 50%

) Average queues for each destination B

The visualisations show data that is collected from the simulation for each second of the modelled period.
(Additionally, data for each time segment is collected and stored in the usual Data Outline locations.) As you drag
the Time slider in the Lane Simulation screen, queues in the Junction Diagram are shown for the indicated time.
Alternatively, you can use the main Time Segment drop-down menu to skip to a certain time in the modelled
period.

Note that the queues are scaled in the diagram according to the current scale of the drawing; see Scale ruler for
more details. To display the full extent of the queues, you may need to stretch the position of the arm control
points, or else ‘zoom out’ by altering the scale.

The visualisation types are described in the following sections.

NOTE: Visualisations are available almost immediately after starting the simulation. Leaving the simulation to run for longer
will not model a longer time period but will simply refine the accuracy of the results.
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14.4.4.1 Individual vehicles

In this mode, individual QUEUEING vehicles are shown, colour-coded according to their destination. The names of
each arm are also colour-coded accordingly. So, for example, all red vehicles are travelling to Arm 1.

Vehicles of the same colour have subtle random shading applied (e.g. light red or dark red); this is simply to make
it easier to tell whether a queue of vehicles for the same destination is moving or static.

As you drag the Time slider, or use the animation controls, you can see the progress of individual vehicles. Note
that the graphics represent a single trial of the simulation, rather than averages. Unlike the other modes, the
accuracy of this visualisation does NOT improve as the simulation runs for longer. The purpose of this mode is
simply to display roughly which lanes are used by which vehicles. If you start the simulation again, the individual
vehicle animation is unlikely to be the exactly same as the last run unless you use a fixed Random Seed.

In the example shown above, each coloured block represents a single vehicle. (Technically, each block represents
1 PCU, so a heavy vehicle will appear in the animation as two consecutive blocks.)

The coloured blocks represent QUEUEING TRAFFIC. If an arm is well within capacity, then there will be minimal
queueing and you will not see any coloured blocks.

You can control the size of the blocks by adjusting the junction diagram scale.
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14.4.4.2 Average queues for each destination

This uses colour coding to show the average amount of traffic queueing on each lane, for each movement.

In the snapshot above, there are large queues for traffic on Arm 4 and traffic on Arm 2 that is turning left into Arm

3.

Note that average queues may be shown in upstream lane levels even though there appears to be space in the
downstream lane levels — e.g. as shown on Arm 1 and Arm 3 in the screenshot. This can have two causes: firstly,
the lane may be partially starved of traffic due to blocking from an upstream queue. Secondly, because the values
are averages, there will be some times when the overall queue is short, and this will reduce the average below the
value of the storage of the lane. This is illustrated in the example below: the storage of the downstream lane is 5,
and the average queue is less than 5, even though the average queue in the upstream lane is greater than zero.

If():i:v:::gt:::a;; Upstream Total
3 0 3
1 0 1
5 1 6
5 0 5
4 0 4
5 4 9
5 2 7
2 0 2
AVERAGE 3.75 0.875 4.625
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14.4.4.3 Shaded percentile queues

This mode uses a single colour (blue), with the intensity of the shading representing the probability of queues.
The darker the colour, the more likely it is that the queue will reach that point.

a4
o

W
0\
\

Generally, the shading will be darker towards each give-way line. l.e., it is highly likely that the queue will be at
least 1 PCU, but unlikely that it will be, say, 100 PCU. As you drag the Time slider, the diagram will show how these
probabilities evolve over time.

In the snapshot above, the offside lane on Arm 2 is paler than the nearside lane. This shows that there is less
likelihood of the offside lane being full, whereas the nearside lane is almost certain to be full.

14.4.4.4 Single percentile queues at X%

This mode is similar to Shaded percentile queues, except that only queues above a certain threshold are shown. By
default, X is 50%, but can changed using the slider control.

In the first snapshot below, there is a 50% chance that the queue on each lane will be longer than the blue bars. In
the second snapshot, the slider was changed to 90%, and so the blue bars represent the 90" percentile queue
lengths —i.e., there is only a 10% chance that the queues will be longer than the bars. (The queue bars are capped
to the position of the arms, so may be longer than those shown below.)

A A pam A
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145 Circulating lanes at roundabouts

Circulating lanes at roundabouts can optionally be modelled in Lane Simulation mode. This can be useful if
modelling partially signalised roundabouts where there are signals on one or more sections of circulating
carriageway. It can also be used if you wish to examine blocking back along the circulating carriageway, or if the
lane choice on the circulating sections is important.

NOTE: It is not possible to specify that traffic entering the roundabout gives way to only certain circulating lanes.
It is assumed that traffic gives way to ALL circulating traffic.

To turn on circulating lanes, turn on Data Outline>Junction>Use Circulating Lanes. The Junction Diagram will then
show the circulating lanes between the roundabout arms.

TIP: You can use the Spacing tool in the diagram, or the Auto-arrange button to increase the spacing so that the
circulating lanes can be seen more easily.
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Arm 1

Circulating lanes can also be viewed in the Data Outline as with any other lane type. They are divided into two
types:

e Circulating Link: these sections link the entry of one arm with the exit of the next arm. In the example
above, the orange lane is the circulating link between Arm 3 and Arm 1. It is associated with Arm 1 in the
Data Outline.

e Circulating Base: these sections go between the exit and entry sides of an arm. In the example above,
the green lane is the circulating base for Arm 1. Traffic entering the roundabout on Arm 1 gives way to
the traffic flowing out of this section.

The arrows in the circulating sections point to the destination arms that can be ultimately reached from the lane.
(As opposed to the immediate next movement.) By default, all movements are allowed, as with any other lane
type. For example, arrows that resemble u-turns indicate that vehicles on the lane can reach the previous arm
eventually, by progressing through the roundabout. You can change which arms can be reached from each lane by
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using the Assign Lanes tool as usual. In this mode, firstly click on the circulating lane that you are setting up, and
then click on the destination arm.

Additional circulating lanes (and lane levels if required) can be added as usual by right-clicking on an existing lane
and clicking Add another lane.

By default, each circulating lane has storage for 3 PCU, meaning that, on average, around 3 PCU can queue in the
lane. You can change this, again as for any lane, by double clicking on the lane to access its properties and
changing the Storage value. The length of the lane as shown in the Junction Diagram will reflect the storage.

The example below shows a roundabout that has been set up with circulating lanes:

;o
/) ‘/_// -
/ /-/ /

-

When the simulation runs, vehicles entering the junction will pass through the relevant circulating lane sections for
their desired destination until they exit the roundabout. If there is a choice of lanes in a given lane level, they will
use the one with the shortest queue (if any) at that moment.

Circulating lanes by themselves do not, by default, have any sort of capacity restriction. Instead, vehicles are
assumed to pass straight through without any delay. Therefore you will not see any queues on circulating lanes
unless there are signals or a restriction somewhere that leads to blocking back into the circulating lanes. In the
example below, there is a restriction on the southeast exit (this could be due to a signal, a bottleneck restriction,
or a downstream junction, for example), which has caused blocking back on the affected circulating lanes, as
shown by the individual vehicle animation in the diagram.

NOTE: Whether blocking on circulating lanes actually occurs in reality, and whether it prevents access to other
lanes, depends on the size of the roundabout, lane geometry, driver behaviour and so on.
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14.5.1 Positioning modes

By default, circulating lanes are automatically positioned between the relevant arm entries/exits. If you move an
arm, the circulating lanes will also move. Optionally you can position the circulating lanes manually, which can be
useful if aligning the diagram with a background image. To do this, right click on a lane and choose
Positioning>Manual. In this mode, you can drag the lane level to any position, and it will remain in that position
even if you move the arms or junction. To restore the automatic positioning, choose Positioning>Automatic.

Circulating lanes can have ‘bend sections’ added as with other lane types by right-clicking and choosing Add new
bend section. (You must be in manual positioning mode to do this.)

The example below shows a partially signalised roundabout where the circulating lanes have been positioned
manually.
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14.5.2 Signals at roundabouts

Signals can be applied to circulating lanes, as with any other type of lane. (See Using simulation with traffic
signals.) In this way it is possible to model partially signalised roundabouts, as in the example below where the
northeast section of the roundabout is signalised and the other arms are normal give-way roundabout arms.

NOTE: To use traffic signals you must register the OSCADY 9 - Signalised Intersection Module.

NOTE: It is possible to signalise all lanes, to model a fully signalised roundabout, but in such cases it may be easier
to use TRANSYT, to avoid restrictions in Junctions such as only having a single signal controller for the entire
junction. A file started in Junctions can be exported to TRANSYT so that you do not have to start again from
scratch.

In the individual vehicle animation, the state of each signal phase in shown in red/green, and queueing vehicles are
coloured according to their desired destination. The animation can be stepped through to see how the queues
build up and decay over the signal cycle.

14.5.3 Results for circulating lanes

Numerical results for circulating lanes are shown in the Data Outline, Data Grids and reports as with other lane
types. The reported demand on circulating lanes reflects the volume of traffic entering the upstream end of the
circulating lane.

Any queues on circulating lanes are NOT included in overall arm results, other than indirectly if circulating lanes
cause blocking back onto the entry arms.
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14.6 Using simulation with PICADY T-junctions

If the file contains a T-junction and Lane Simulation is being used, PICADY streams are hidden and replaced with
lanes. The lanes and the movements allowed from each lane are set automatically according to the values
entered in the main PICADY geometry screens, and cannot be manually altered.

14.6.1 Major arm properties

A default PICADY T-junction in Lane Simulation mode looks like this:

Priority Intersection Geometric Data for Ju... [

Major arms:
Minor arms: | Arm B (untitled)
+—¢*= =g = @

z S - &
3 s E
s .
) + < . : \ 'O + < Main carriageway opposite Arm B
L = : 3 o4
= d \ /
i . Width of carriageway (m) 6.00
—t Has kerbed central reserve O

0.00

Right turners into Arm B

v Visibility along A for C-B traffic (m) 0.0
-~ e
Has right turn lane /bay for C-B traffic [
Arm B ==
C-B traffic blocks C-A traffic
Blocking queue (PCL) 0.00

By default C-B traffic blocks C-A traffic is turned on. This corresponds to a single lane on Arm C that carries both

straight-ahead and right-turning traffic. By default, there is a single lane on Arm B that carries both left-turning
and right-turning traffic.

Running the simulation and using the Individual vehicles visualisation shows queued vehicles colour-coded by
destination and shows a combination of traffic on Arm B and Arm C, as expected. Note that the coloured blocks
only show QUEUEING traffic. Arm A traffic is unimpeded (i.e. never queues) and so no coloured blocks are shown
on Arm A. Straight-ahead traffic on Arm C is unimpeded, but will queue when waiting behind a right-turning
vehicle, as shown in the screenshot.
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Running the file shows results for each ARM in the Summary Results screen. For this file, the results match the

stream results from the equivalent PICADY file (note that they are very unlikely to match precisely and you may see
slightly different results if the file is re-run.)

the reasons why.

AM
] Queue (Pcu) | Delay (2) | RFC 105

[Lane Simulation] - 2015

Arm A 0.0 0.00
Arm B 18.7 224,80
Arm C 33.0 165.36

Note that RFCs are not shown; see Simulation numerical results for

AM
_ Queuve (PCU) | Delay (s) m

- 2015

Stream B-AC 18.8 248.16 1.13 F
Stream C-AB 32.4 | 165.13 1 IIIE|1 F
Stream C-A
Stream A-B
Stream A-C

If C-B traffic blocks C-A traffic is turned off, this implies that right-turning traffic has its own lane, or a right-turn
bay. You must then tick the Has right-turn lane/bay option in the PICADY geometry screen. This will automatically

create a lane for right-turners. After running the file, straight-ahead vehicles on Arm C never queue as they have
their own unimpeded lane.

0 uiy

W=

NOTE: exit-lanes have been turned off for clarity.

Arm A

Right turners into Arm B

Visibility along A for C-B traffic {m) 0.0

Has right turn lane fbay for C-B traffic
Width of right-turn lane/bay {m) 2,20

C-B traffic blocks C-A traffic |

Junctions 9 User Guide (Issue E)



Lane Simulation Mode Page 226

For this file, the queue on Arm C is about the same as the C-B stream queue from a normal PICADY run. The delay
is only about half the PICADY delay though, because the Arm C delay in Lane Simulation mode takes into account
the undelayed straight-ahead vehicles in the other lane. The detailed results for each lane confirm that the delay
for the right-turning lane is 62s, about the same as the stream C-B delay.

AM
| |Queue (Pcu) | Delay (s) | RFC | LOS |

- 2015

AM
____| Queue (PCU) | Delay (s) RFC LOS.

Stream B-AC 15.9 21520 |1.07| F
[Lane Simulation] - 2015 Stream C-A
Arm A 0.0 0.00 A Stream C-B 5.5 £4.51 |0.87| F
Arm B 16.0 206.16 F Stream A-B
Arm C 6.4 31.33 O Straam A-C
Time segment results x|
Customise = Fiters ~ Rotsts
:{:j Lane - Time segment results
Time segment Destination Total Demand Throughput Start queue End queue Delay
Arm Lane level Lane recults arms (Pcu/hr) (Pcu/hr) (Pcu) (pcu) (s) Los
» 1 [Give-way line] | 1 (08:45-09:00) B.C 552,78 E32.7E 00 0.0 0,000 A
1 [Give-way line] 1 {08:45-09:00) AC 26205 247.00 10,6 16.0 206,159 [F
1 [Give-way line] | 1 (08:45-09:00) A 327.37 327.37 0.0 0.0 0.000 A
C 1 [Give-way line] | 2 (08:45-09:00) E 329.38 320,06 5.1 &4 £2.575 F

If there is a right-turning BAY on Arm C, this is set up as usual by entering a non-zero value for the Blocking queue
option. (If this is very large then the situation will be as in the previous example.) In Lane Simulation, a short lane
is automatically set up, with its Storage set to the Blocking queue. In this example, the storage is 2 PCU, so the
third right-turning vehicle will queue in the nearside lane and block other traffic.

R
dE EEEw

hY

5w
o )

i N e Right turners into Arm B
; )
= visibiity slong A for C-B traffic (m) (0.0
| Has right turn lane bay for C-B traffic
. Width of right-turn lanebay (m) 2,20
||
L] C-B traffic blacks C-A traffic
Arm B Blocking queue (PCU) 2,00

NOTE: exit-lanes have been turned off for clarity.
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14.6.2 Minor arm properties

The Minor Arm Type for Arm B can be set to One lane, Two lanes or One Lane Plus Flare. The lanes on Arm B are
automatically set up according to this option, as shown below. When using a flare, the Flare Length property is
used to set the storage for each of the short lane sections.

NOTE: exit-lanes have been turned off for clarity.

When looking at lane results, the Destination Arms field confirms the movements allowed from each lane.
Movement shown in brackets — e.g. “(A,C)” — indicate that there are intermediate downstream lanes on the same

arm.

Time segment results
Customise » Filters » Rotste

L{j Lane - Time segment results

Arm Lane level Lane TV gment
results
1 [Give-way line]

1 [Give-way line]

Destination
arms

Total

(PCu/hr)

e —
(PCU/hr)

Start queue End queue Delay
(pcu) (pcu) = 0

12,551

1 [Give-way line]

39.389

2

59.329

1 [Give-way line]

102,512
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14.7 Using simulation with traffic signals

NOTE: To use traffic signals you must register the OSCADY 9 - Signalised Intersection Module.

Each Lane Simulation has a Signalised property. If ticked, the lane will be simulated as a signalised lane, using the
signal properties set up in the main signals screens (see Working with Traffic Signals).

You can apply signals to one or more lanes at any junction type. For example, if the underlying junction is an
ARCADY roundabout, then the result will be a partially signalised roundabout. (Also see Signals at roundabouts.)

NOTE: Lane Simulation allows you to model signalised situations which may not be possible with the normal
OSCADY model, or where signals are present at other junction types. However, you can only evaluate existing
signal timings in Lane Simulation; you cannot generate optimised timings. To generate new timings, you must use
the OSCADY model (see OSCADY junctions), or, if that is not possible, consider using TRANSYT.

To simulate a fully signalised junction, you can either start off by switching on the Signalised property for each lane
in an existing file, or, more conveniently, you can use the New File screen and select, for example, T-junction +
Signals + Lane Simulation mode. This will create a T-junction in Lane Simulation mode with signals on each
approach.

Signalised lanes are indicated in the Junction Diagram by a circle showing the signal phase controlling the lane.

To change whether a lane is signalised, and to select which phase it runs on, right-click on the lane and use the
Signal Phase menu.

{ ] J —~ 3

8] <
£ £
= =
< ] <
R
-
Add another lane
Delete lane
Add another Lane Level
Delete Lane Level
Has crossing
Signal Phase 4 | Unsignalised
Movements... ry
s show original traffic demand (PCWhr). Add new bend section B
ine simulation visualisation time: 08:00:00 . C
Delete bend section
L
A . Straighten (remove all bend sections) (Mew phase)
= i . =
Manewy Label Manipulate... Auto-arangs Positioning... Signals properties...

In this example it is assumed that a simple staging arrangement is used where each of the three approach lanes
runs on a separate phase, in a separate stage. Information relating to the stage properties, stage sequence etg, is
set up in the main signals screens (see Working with Traffic Signals), independently of Lane Simulation.

When the simulation runs, the Individual Vehicle animation in the Junction Diagram can be used to show the signal
state on each lane. This is shown as a red/green colour for the phase ID and should not be confused with the
colour coding of the vehicle queues, which refer to the vehicles’ destination arms.
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14.7.1 Lane-specific signals data

This section describes data that should be entered for each signalised lane. This is independent of the junction-
wide data controlling the Stage Library, Stage Sequence, cycle time, and so on.

To access signals data for a lane, right-click on it in the Junction Diagram and select Signals Phase>Signals
Properties (or browse to it in the Data Outline).

Data Editor &l
>, Signals
_d {Arm A - Entry Side - Lane level 1 - Lane 1)
Phass A
Relative start displacement (s)  0.00
Relzstive end displacement (s) 0,00
Us= RRE7
Gradient (%) 0
Width (m) 3.00
Nearside lzne
Default: A
Defaults

Phase: enter the ID of the signal phase that controls the lane. (The phase must have already been created in the
main Signals part of the file.) This can also be set via the lane’s right-click menu.

Relative start/end displacement: any values entered here will combine with the global start/end displacement
(see Start/end displacements). This allows individual lanes to have shorter or longer effective greens than others.

Use RR67: this controls how saturation flows are calculated from geometries; please see the next section.

14.7.1.1 Saturation flows

In Lane Simulation mode, a separate saturation flow is calculated or entered for each movement allowed on each
lane. Each simulated vehicle will ‘use’ the saturation flow appropriate to its desired movement. (For instance, a
vehicle making a turning movement will cross the stopline at a slightly slower rate compared to a vehicle going

straight ahead.)
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Properties for each movement are available inside each lane in the Data Outline, or, more conveniently, by right-
clicking on a lane and selecting Movements; this will launch a Data Grid with its filter set to show only information
for that lane. (If you reset the filter you will see data for all movements for all lanes.)

Data Editor = Junction Diagram
), Signals kb . é4. . © . G. & . @ .S .. E
- Select View  Show  Print Background Overlays Style Flows Options

{Arm A - Entry Side - Lane level 1 - Lane 1)
Junction 1: Stage (started at 08:00:00)

Phase A
Relative start displacement (s}  0.00
Relative end displacement (s) 0.00

Use RRE7
(8] <
Width (m}) 3.00 E £
Nezrside lans << <
— ‘1_ ]
To Arm - Showing 3 of 18 items (= Add another lane
Customise + Filters + Widths: [} Delete lane
“},  Movements | Add another Lane Level
“ﬁj Filter: Current Lane Simulation Lane only Delete Lane Level
Arm A A A Has crossing
Side Entry Entry Entry l
Lane level 1 1 1 Signal Phase
Lane 1 1 1 - [y Movements...
To Arm A B C
Add new bend section
Allows movement normal =] Arm B
mmTETET ety = =] Delete bend section
Turning radius (m) £.00 555300 Straighten (remove all bend se
Saturation flow (PCU/h 1532 1915
uraticn v (PCU/hr) = Flows shaw original raffic demand (PCLUhr). Positioning...

Opposed [l [ Lane simulation visualisation time: 08:00:00

In the example above, Arm A contains a left turn and a straight-ahead move (movements A-B and A-C
respectively). In the Signals properties for the lane, the user has specified:

e Gradient=0
e Width=3m

e Nearside lane = true (this should be ticked if the lane is the only lane on the arm)

For more details about these geometric measurements, see OSCADY Geometric data.

The Movements grid confirms which movements are allowed from each lane. (You can set movements here, or,
use the Assign Lanes tool in the diagram.) For each allowed movement, you should enter a turning radius for the
average path of vehicles making that movement. In this example:

e Turning radius for the A-C movement = 9999m (use this if the movement is straight-ahead)
e  Turning radius for the A-B movement = 6m

From this data, the saturation flows are calculated as 1915 PCU/hr and 1532 PCU/hr for the A-C and A-B
movement respectively.

You may wish to directly enter your own saturation flow for each movement. To do this, turn off Use RR67 on the
lane’s signal properties. (RR67 refers to a research report that specifies how saturation flows can be estimated
from geometric properties.) The Saturation Flow field for each movement will then be directly editable.
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14.7.2 Opposed movements

Opposed movements (e.g. opposed right turns in the UK) are set up individually via the Movements grid for the
relevant lane (see previous section for how to easily access this).

To Arm - Showing 3 of 18 items |%| | Junction Diagram
C..shor"isevl—_lhe'sv\'ﬁdtls: ] t .8A. B .4, & . M .S 8. =
Select Wiew  Show  Print Background Cverlays Style Flows Ciptions
:EE Movements Junction 1: Stage 1 (started at 08:25:02)
Filter: Current Lane Simulation Lane only
Arm C C C
Side Entry Entry Entry I3 " . T <
Lane level 1 1 1 E E
- S — Tt} :
«—
To Arm A B E
Allows mowvement normal D
Allows mowvement secondary D D D
Turning radius (m} 9955.00 7.00
Saturation flow (PCU/hr) 1915
Opposed 0
Max opposed flow (PCU/hr) 1388
‘Opposing movement 1 A-C
Slope coefficient 1 0.30
‘Opposing movement 2 A-B
Slope coefficient 2 050
‘Opposing movement 3 Arm B
Slope coefficient 3 050
Flows show original traffic demand (PCLhr),
Lane simulation visualisation time: 08:25:54

In the example above, the Movements grid for the lane on Arm C is displayed. This lane allows movements to Arm
A and to Arm B, and the movement to Arm B is opposed by all traffic from Arm A. l.e., any vehicles on Arm C
wishing to turn right into Arm B must give way to straight-ahead and left-turning traffic from Arm A.

This is set up by ticking the Opposed option for the C-B movement, and then entering “A-C” as Opposing
movement 1 and “A-B” as Opposing movement 2. Up to three opposing movements can be entered; all are
treated in the same way.

The Junction Diagram indicates that the C-B movement is opposed by drawing the connector curve with a dotted
line.

The Max opposed flow represents the saturation flow for the C-B movement if the opposing traffic flow is zero.
This is calculated automatically from the geometries unless you turn off Lane>Signals>Use RR67, in which case you
can enter your own value. Generally this value is slightly less than the usual saturation flow because opposed
vehicles always need to check for the presence of opposing traffic.

Each opposing movement has a Slope coefficient which reflects how the opposed flow decreases as the opposing
flow increases. A suitable default is provided, based on typical lane geometries.

NOTE: the ability to model opposed situations in Lane Simulation is flexible and can be applied to various
situations, but also contains various simplifications and assumptions. For more comprehensive modelling of
opposed turners, consider use of TRANSYT.
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In Lane Simulation mode, Library Stages can be set up to only run on an intermittent basis. Two options are
available, in the Library Stage’s properties:

e Run every N cycles: by default this is set to 1, meaning that the stage will run every cycle. If you set it
instead to 2, then it will only be used every 2" cycle, and so on. For instance if the Stage Sequence is
1,2,3,4, and Library Stage 4 is set up only run every two cycles, then the resulting sequence in Lane
Simulation would be 1,2,3,1,2,3,4,1,2,3,1,2,3,4....

e Probability of running: by default this is 100%, meaning that the stage has a 100% chance of appearing in
each cycle (assuming it is contained in the Stage Sequence of course). If set to, say, 50%, then there will
be a 50% chance of any given cycle containing the stage. (The overall rate will be apparent over a large
number of cycles.) This can be used to simulate an event that occurs randomly, such as a pedestrian
stage.

To confirm the behaviour of such stages, it is useful to use the Signals log.

Following or during a Lane Simulation run, pressing the Signals Log link at the top-right of the main Lane
Simulation screen will show a “recording” of the signal state of each phase, covering a length of time similar to one
time segment (e.g. 15 minutes). This can be useful to confirm that the pattern of signals is as expected.

Signals Log B

Spacing —{ | Show effective greens (individual lanes)

A | e i i
B (" i i
c A (I (I Al

Use the Spacing slider to control the appearance.
The numbers at the bottom show the time in seconds, and the ID of each Library Stage when it begins.
In the example above, the Signals Log confirms that the stage sequence shown in the Timings Diagram simply

repeats every cycle, as expected. If however, Stage 3 is set to only run every 2 cycles (see Intermittent stages), the
Signals Log confirms this behaviour:

Signals Log =]

Spacing — | Show effective greens (individual lanes)

A i e e i i i
R i i i e e
A I IR
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14.8 Using simulation with pedestrian crossings

Firstly, enter all pedestrian crossing data in the usual data entry screens (see Pedestrian crossings for details).

For T-junctions, the lanes on the relevant arm are automatically split in two, with the crossing being inserted
between the two lane levels, on both the entry and exit side of the arm. The length of the lane sections closest to
the junction can be seen as the Storage property of the lanes, and is set automatically from the relevant crossing
properties (Space between crossing and junction entry etc).

If the crossing is on an arm with a flare, or a short right-turn bay, Junctions 9 may create three lane levels, with the
crossing positioned before or after the flare/bay, depending on the relative lengths of the items.

LTIl
v
®

Arm A

.
e S .

For roundabouts and other junction types, the process requires some additional manual steps.

e  Firstly, add the crossing and set its properties as usual.

e Then right-click on the entry lane of the relevant arm and click Add another lane level.

e Right-click on the newly created upstream lane and select Has crossing. The crossing will then appear.

e Double click on the downstream lane section and set the Storage property to be distance between the
crossing and the roundabout. This will usually be the same as the crossing’s Space between crossing and
junction entry property and a warning will be shown if it is significantly different.

This process is only needed on the entry side of the arm and is needed because Junctions 9 will not otherwise

know at which lane level to place the crossing (given that the lane structure on the entry side of a roundabout arm
is more user-configurable than on the exit side or at T-junctions).

]

Add ancther lane

| Wiy
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|
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Delete lane

Add another Lane Level

Delete Lane Level

Has crossing

Add new bend section

Delete bend section

Straighten (remove all bend sections)
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After running the file, the Individual vehicles animation will show whether the crossing is ‘red’ or ‘green’, as seen
by traffic, for each simulated second. The simulation models the random arrival of pedestrians, based on the
pedestrian demand, and the time they spend on the crossing. For pelican crossings, the various timing properties
are taken into account. In the example below, the crossing is red to traffic (i.e. is being used by pedestrians) and a
queue of vehicles has formed behind it, as well as the separate queue of vehicles at the give-way line.

ﬂ _.I . o

-
[ Fm  [FmEnam

L Wiy

Vehicles may also queue behind the crossing on the exit side of the arm. See the next section for details.

14.9 Exitlanes and blocking back

Each junction arm is usually automatically set up with a single exit lane.

In general, exit lanes will only show a queue if there is a pedestrian crossing on the exit, or a downstream linked
junction which blocks back, or you have added some sort of exit restriction manually. Blocking back from both
zebra and pelican crossings is modelled, for both roundabouts and T-junctions, for any number of arms.

In the example below, there is a pedestrian crossing on Arm 1. When the crossing is red to traffic, it causes a
queue behind it on both the entry and exit sides. On the exit side, this queue prevents traffic on Arm 3 from
entering the roundabout — i.e. there is blocking back into the previous arm. This may also affect traffic on other
arms.

Arm 1

NOTE: the coloured blocks show queueing traffic, colour coded with their destinations. Do not confuse their colours with the
red/green signal state of the crossing.
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NOTE: the individual vehicles animation is a snapshot from a single run of the simulation. The other visualisations and overall
results will give a better indication of whether queueing on the exit side and any associated blocking back is actually a problem
when averaged over many runs.

View lane time segment results to see results for exit lanes. The demand for an exit lane is the traffic measured as
appearing at the upstream end of the exit lane (i.e. at the junction exit). The throughput is the traffic measured
leaving the downstream end of the exit lane (i.e. away from the junction) and will be the same as the demand
unless there is a crossing or blocking from another junction. If there is blocking, then the exit lane will record its
own queue, which will be limited in size to the Storage of the exit lane.

In the screenshot below, 300 PCU/hr enters the junction on each of Arms A, B and C and all traffic exits on Arm B.
The ‘demand’ and ‘throughput’ for the Arm B Exit Lane is therefore shown as about 900 PCU/hr.

Time segment results
Customise = Fiters * Rotste

-_a Lane - Time segment results

A e el Lne MO Defmi  ToDed  Gmew g G e Gimee O
» A Entry 1 [Give-way line] n {08:00-08:15) BC 303.33 52763 0.575 30119 0.0 0.5 5.453
A Exit | 1 [Junction Exit] 1 {08:00-08:15) 0.00 0.00 0.0 0.0 0.000
B Entry 1 [Give-way line] 1 {08:00-08:15) AB 292.87 44807 0.654 294,42 0.0 0.5 7.760
B Exit | 1 [Junction Exit] 1 {08:00-08:15) 887.52 887.52 0.0 0.0 0.000
C Entry 1 [Give-way line] 1 {08:00-08:15) AB 292,63 44740 0.654 291.92 0.0 0.8 9.592
C Exit | 1 [Junction Exit] 1 {08:00-08:15) 0.00 0.00 0.0 0.0 0.000

Often, exit lanes have no queues and are not needed in the results. If this is the case, you can hide them from
results to simplify data grids and reports by clicking Data Outline>Options>Sorting and Display>Hide exit lanes.
They will still be modelled, but the rows in grids etc for exit lanes will be hidden.

1410 Entry and exit restrictions in Lane Simulation mode

In Lane Simulation mode there are several ways to apply capacity restrictions on entries and exits.

14.10.1 Setting an entry lane’s minimum/maximum capacity

Each entry lane has a Minimum Capacity and Maximum Capacity property. These can be used to ensure that the
capacity of the lane does not fall below, or rise above, a fixed value. If you set the same value for the minimum
and maximum capacity then in effect you will be fixing the capacity of the lane to that value. Please note however
that the capacity may be adjusted when the simulation runs, and so, particularly for PICADY junctions, these data
fields should be treated as ways of nudging the capacity up or down rather than as absolute values.

14.10.2 Using a bottleneck restriction

In Lane Simulation mode you can add a “bottleneck” restriction to any lane. This applies to any junction type and
overrules any automatic lane creation (used particularly for PICADY) and so to use bottleneck restrictions you must
firstly turn on Data Outline>Options>Lane Simulation Options>Suppress automatic lane creation.

Junctions 9 User Guide (Issue E)



Lane Simulation Mode Page 236

After turning on the option mentioned above, double click on the lane to access its properties and tick the Has
Bottleneck option. You can then enter the Bottleneck capacity, which should reflect the maximum flow of traffic
through the restriction.

The Bottleneck type sets whether vehicles will progress through the bottleneck using uniform or random
“departures”. Generally, uniform departures are applicable for signalised situations, and random departures
applicable for other situations.

After adding the bottleneck restriction, then running the file may show queueing at the restriction which may
block back to upstream lanes.

TIP: If you need the restriction to be placed at a particular location on the lane, you can split lane into two Lane
Levels and set the storage of the upstream section to represent the position of the restriction.

1411 Using simulation with linked junctions

Please see Linked junctions for general considerations regarding linked junctions.
In Lane Simulation mode, any number of junctions of any type can be linked together.

To link junctions, use the diagram Connect tool as described in Setting up linked junctions. The screenshot below
shows the junction diagram immediately after connecting a basic roundabout and T-junction.

Arm A

4 y
" 4 Arm B

If you look in the Demand screen you will see that the Linked Arm property has been set for the relevant arms but
that there are no properties in the Linked Arm tab other than the IDs of the feeding junction and arm.

In Lane Simulation mode, the only properties required are the lengths, expressed in PCU, of the lane sections
inbetween the junctions. (All other lane sections are assumed to be infinitely long.) To edit these, double click on
any lane section to show the Data Editor or a Data Grid of lane properties and edit the Storage property.

NOTE: Make sure that Options>Sorting and Display>Hide exit lanes is turned OFF. Otherwise, you will not be able to see or edit
all necessary items.
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Data Editor B

I~ Lane
_.J (Junction 1 - Arm 1 - Exit Side - Lane Level 1

D 1

v
Storage (PCU) [3.00]

The number of PCU that can be stored on this lane
segment. This should be entered for all lanes
except for the outermost lane level.

Range: 1.0 PCU -99999.0 PCU; Default: 3.00 PCU

Defaults

By default all internal lane sections have a storage of 3 PCU. In either direction there are two internal lane
sections: firstly the exit lane (see Exit lanes and blocking back) from the first junction and secondly the entry lane
at the second roundabout. In total therefore the storage between the two junctions will be 6 PCU until you
change the storage values.

For instance if the space between the junctions is actually 10 PCU, then you could enter a storage of 5 PCU for
both the exit lane and the entry lane. Alternatively you could set the exit storage as 1 PCU and the entry lane’s
storage as 9 PCU, or any other combination that adds to 10 PCU.

NOTE: |If there are crossings or flares or multiple lane sections at either junction, then there may be more lane sections
between the junctions. The total space between the junctions is represented by the sum of the Storage of each lane section.

NOTE: The minimum storage for any lane section is 1 PCU. When the simulation runs, any vehicle that has a PCU value large
than the storage for a lane will not be able to access that lane. Therefore if there are heavy vehicles at the junction, it is
recommended that you enter a storage of at least 2 PCU for each lane section.

In the junction diagram the lane lengths are automatically scaled according to their Storage. If you cannot see the
end of a lane, extend or reposition the arm until the entire lane can be seen. The actual positions and orientations
etc in the diagram do not in any way affect the model, but to aid visibility the arm IDs are automatically hidden if
you move the junctions close together.

Arm A
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Assuming that demand, turning proportions and other basic data has been set up, running the simulation will
model vehicles passing between the junctions. Any blocking back between the junctions is modelled and will be
reflected in the results.

Immediately after running the simulation it can be useful to turn on Overlays>Flows by entry and Flows>Actual
flows calculated by model and confirm that the relative volumes of flows are roughly where you would expect.

s

S

The usual simulation visualisations will show an animation of QUEUED vehicles for each simulated second. In the
snapshot shown below, traffic is able to progress from west to east from the roundabout and past the T-junction
without any issues. However in the other direction, there is queueing at the eastern roundabout arm (perhaps it
has a more restrictive geometry) which causes blocking back past Arm B of the T-junction.

NOTE: Any priority reversal or tendency of Arm B traffic to force its way out is NOT modelled. The snapshot above shows that
there is a POTENTIAL problem at this site.

More complicated systems of junctions can be set up in the same way.
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14.11.1 Advice about simulating linked junctions

As ever, you should always check that the model replicates base conditions before attempting to model new
scenarios.

Please also note the following:

e If the number of lanes widens between junctions — e.g. a single-file exit lane widens to two entry lanes at the next
junction — you should add a dummy extra lane level at the upstream end of the second junction. This lane level
should contain a single lane. This will act as a temporary location for vehicles to be placed before they make a
decision about which entry lane to move into (this cannot be done before they leave the previous junction).

e The core PICADY model assumes that the capacity of the minor arm streams depends on the demand on the
controlling streams. If traffic in the controlling stream is stuck in a queue that blocks back to a previous junction,
then the simulated minor arm traffic may not be ‘aware’ of the full extent of the demand that they are (according to
the core PICADY model) giving way to. This situation is detected and a Task List warning shown. Congested situations
such as these present various modelling difficulties. Therefore if the simulation shows any sign of congestion for any
junction type then you should treat the results as simply indicating that a problem exists. The actual real-life
behaviour is likely to be very site-specific.

e At closely spaced junctions such as double mini-roundabouts or any site where there is room for only a few vehicles
between junctions, there may be detailed traffic interactions that the simulation is unable to model.

e  Any queueing or interaction WITHIN junctions is not modelled. In effect, the interior of each junction is assumed to
always be clear of vehicles. In the example below, the green right-turning vehicle at the front of the queue on Arm 3
will be able to leave, even though in reality the blocking back queue (red) from the downstream junction may block
part of the circulating carriageway. Similarly, the orange right-turning vehicles on Arm B will be able to depart
because it is assumed that the vehicles queueing back from the roundabout (green/brown) will leave a gap at the Arm
B give-way line. As mentioned above, the results from a congested situation like this are indicative only and the
actual detailed behaviour is likely to vary from site to site.

[ ] ’
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e  The Connect tool in the junction diagram will connect two arms and fill in for you the Feeding junction and Feeding
arm IDs in the Demand screen. It assumes that the entry on the first junction should be connected to the exit of the
second junction and vice versa. However if you manually enter IDs on the Demand screen you can set up more varied
cases where the entry and exit sides of an arm are connected to different junctions, as in the example below:

1412 Using simulation with bypasses and filter lanes

Bypasses or filter lanes are not modelled explicitly but advanced users can represent them using one of the
following methods (other than simply removing the bypass traffic altogether):

e Roundabouts only: Set up two (or more) lanes at the entry, with the nearside lane allowing only left-
turners. Go to the Lane’s properties (Outline: Arm>Capacity>Lane Simulation>Entry Side>Lane Level
1>Lanes>Lane). Enter 99999 for both the Minimum capacity and the Maximum capacity for the nearside
lane, in effect making the capacity of the lane infinite, so that traffic on this lane won’t form a queue. For
the other lanes, enter the slopes and intercepts that were originally shown for those lanes. Any traffic in
the nearside lane will then, in effect, not give way to the circulating traffic and so will act as if there is a
filter lane on the arm.

e More generally: connect the junction to an upstream dummy T-junction (possibly one-way) which can
filter off left-turning traffic. If the bypass traffic re-joins traffic exiting from the main junction at a point
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further downstream, you can use another T-junction to connect the streams, with suitable geometric
parameters.

14.13 Other simulation options

14.13.1 Secondary lane movements

NOTE: Secondary lane movements only apply to certain junction types.

The allowed movements that you set up on each lane may be based on lane markings, or directional signs, or
simply based on the expected behaviour of traffic at the junction. In fact the expected behaviour takes
precedence over any physical markings/signs; i.e. you should set up lanes in the way you think they are actually
used by traffic.

It may be some traffic making a particular movement has a preferred choice of lane but also considers alternative
lanes. If this is true of all traffic, then simply mark all relevant lanes as allowing the movement. However, if only a
certain proportion of traffic considers these alternative lanes, then you can set up secondary movements.

To set up secondary movements, use the Lane Movements>Secondary Movements tab in the Lane Simulation
screen. Any secondary movements are shown in the diagram in a different colour to the normal movements. In
the example below, the normal lane for straight-ahead traffic is the offside lane, but the nearside lane can also be
used, as shown by the pink arrow.

B
L_,/

In the Secondary Movements grid, you should also enter an estimate of the percentage of traffic that considers
using these secondary lanes. In the example, if this value is set to 10%, then 10% of traffic wanting to go straight
ahead will consider using the nearside lane. (Vehicles will only actually use that lane if its queue is shorter than
other relevant lanes.) This percentage applies to the entire arm.

If you know that all traffic obeys lane markings without exception, then you would be unlikely to set up secondary
movements. At some junctions, on the other hand, driver familiarity and/or congestion may mean that some

proportion of traffic tends to use these ‘alternative’ lane choices. In this case, you should consider setting up
secondary movements and making an estimate of their usage.

14.13.2 Simulation options

Options controlling Lane Simulation can be found in Data Outline>Options> Lane Simulation Options.
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14.13.2.1 Stop Criteria

The simulation will stop automatically when the Convergence shown in the simulation screen reaches this value.
You can, of course, stop it manually at any point.

You can also set a Stop Criteria Time and a Stop Criteria Number of Trials; the simulation will stop when any of the
criteria is met. For example you can limit the duration of all runs to 5 seconds by entering the Stop Criteria Time as
5s.

14.13.2.2 Random Seed

This is used to seed the random number generator used in the simulation. By default, a new random seed is used
for each simulation, which means that repeatedly running the same model will give slightly different results. If you
want to be able to exactly replicate a set of results on repeated runs, you should set the seed to a fixed number
before running the simulation.

14.13.2.3 Results Refresh Speed

When the simulation is running, the main GUI windows will be refreshed at regular intervals according to this
value. By default this is set to a few seconds. If you find that the simulation runs very slowly or that the GUI seems
to lock up, try setting this to a higher value.

14.13.2.4 Individual Vehicle Animation number of trials

When animating Individual vehicles and the animation reaches the end of the modelled period, it will loop round
to the start and continue animating. Usually, the animation only uses a single ‘recording’ of the modelled period
(e.g. 60 minutes). Therefore the second play of the animation will be identical to the first. However, if you enter a
value for this option which is greater than 1, the animation will consist of that many modelled period trials. E.g. if
you enter a value of 5 and run the simulation, then the animation will loop 5 times before repeating itself. Doing
so will use increasing amounts of memory, but will effectively add more ‘randomness’ to the animation.

14.13.2.5 Average animation capture interval

When animating average queues, these are ‘stored’ by the simulation by default every 60 seconds. (The
animation interpolates between sets of queues to give the impression of a smooth animation.) Optionally you can
configure the simulation to store queue more frequently by entering a smaller number. This can be useful if
animating signalised lanes where the queues need to be stored multiple times per signal cycle. However, reducing
the interval will use more memory and it may be easier to instead simply rely on the Individual vehicles animation,
which is always available for each simulated second.

14.13.2.6 Use quick response

The core ARCADY/PICADY models assume that the capacity of a give-way entry is based on the circulating flow
(ARCADY) or demand (PICADY) of the controlling/opposing stream(s), which is fixed for each 15-minute time
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segment. This also applies to opposed right-turners in signalised cases. When using Lane Simulation, the
controlling flows are re-assessed continuously and so can vary within a time segment. However, there is a limit to
how often this re-assessment can be reliably performed.

If the controlling/opposed traffic is stopped by a pedestrian crossing or a red signal, then traffic on the controlled
stream(s) may see a corresponding period when it is easier to enter the junction. (E.g. at a T-junction, traffic
entering on Arm B may benefit if Arm A or Arm C traffic is held up at a crossing. At a partially signalised
roundabout, if traffic on another arm is stopped at a signal, then the circulating flow from that arm will quickly
drop to zero.) Because this period, and also the time taken for vehicles to “notice” the change, may be shorter
than the minimum re-assessment period described above, there is special provision to ensure that any controlled
streams act as if the relevant controlling flow has immediately dropped to zero while the controlling stream is
stopped. This makes various assumptions and ignores any queues that may be discharging from the controlling
stream when the crossing/red light first activates. If you wish to NOT use this provision, turn this option off.

The individual vehicle animation can be useful for checking whether traffic responds to crossings in the way you
would expect, although note that the random nature of arrivals and departures can often be a more important
factor.

NOTE: There is a limit to how far “back” the effects of such changes can be traced and the validity of the
associated assumptions. If in doubt, it may be worth considering use of TRANSYT.

14.13.2.7 Suppress automatic lane creation

Depending on the junction type, lanes and lane levels may be created automatically, and some of the manual
options configuring lanes may be disabled. This is often so that the automatically created lanes are correctly
based on the underlying ARCADY or PICADY geometries, and to prevent accidental misuse or inappropriate
combinations of options.

If you wish to model a situation which cannot be set up, ticking this option removes some restrictions and you are
then free to adjust the lanes and their properties in a more freeform way. If using Lane Simulation in this way you
should be particularly careful to ensure that the results appear to be sensible and match known site observations
where appropriate before extending to other situations.

14.13.2.8 Last Run Random Seed / Last Run Number of Trials

The values of these items used in the most recently run simulation are shown here for reference.
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15 Working with Traffic Signals

NOTE: To use traffic signals of any type you must register the OSCADY 9 - Signalised Intersection Module.
There are two ways of using traffic signals:

1. Set the junction type as “Signalised” (or select appropriate options in the ‘new file’ screen). The junction
will then use the OSCADY model (as opposed to the ARCADY or PICADY models) for isolated signalised
junctions, which can both evaluate and optimise the signal timings. The OSCADY model is described in
more detail in OSCADY junctions.

2. For any junction type in Lane Simulation mode, individual lanes can be signalised and evaluated (but not
optimised). For more details of this mode, see Using simulation with traffic signals.

The rest of this section describes the general set up of signals data, as required in any file with signals.

For more information about junction types in Junctions 9, please see Junction types in Junctions 9.

15.1 Introduction to traffic signals in OSCADY 9

This button will show the Signals screen for the currently selected junction. Use the padlock to lock it to
Signaks that junction. This screen shows the most important traffic signals data. Much of the data is also
available via the Data Outline.

The format of signals data in OSCADY 9 is very similar to that used in TRANSYT 15. Signals data is defined for each
junction separately. The main steps involved (in no particular order) are:

e Define the number of phases and set which phases control which traffic streams / lanes. Every
stream/lane running on a particular phase will see identical traffic signals. Phases are usually identified by
letters A, B, C, etc.

e Enter an Intergreen Matrix. This defines the minimum time between the end of one phase and the start
of the next phase, and is entered for each pair of conflicting phases (phases which cannot run together).
These minimum times are usually defined mainly for safety reasons.

e Define a set of Library Stages. A stage is a group of one or more phases that run together. Optionally,
Library Stages can be generated automatically, based on the Intergreen Matrix. Library Stages serve as a
‘palette’ that can then be chosen from.

e Define one or more Stage Sequences. These determine which Library Stages to use, and in what order.
Optionally, all possible sequences can be automatically generated.

e Check the Resultant Stages which are automatically produced by the program. These represent the
‘actual’ stages that will be used by the traffic model, with various properties derived from the Library
Stages and Intergreen Matrix etc.

e Optionally, enter any required Phase Delays. These let phases start or end early or late relative to when
they would normally run.

Junctions 9 User Guide (Issue E)



Working with Traffic Signals Page 245

e Enter any required other data, such as Start and End Displacements, and select a Cycle Time.

e If evaluating a set of existing signal timings, adjust the signal timings. Then run the file in evaluation
mode, which will calculate traffic model results for those timings.

e If optimising the timings and/or cycle time, choose the relevant optimisation options and then run the file
in optimisation mode. This will calculate the best timings and then calculate traffic model results for
those timings. (Optimisation is only available if using the OSCADY model and is not available in Lane
Simulation mode.)

Most data can be entered using the Data Outline and Data Editor / Data Grids, as with any other data in Junctions
9. Additionally there are some specialised screens which make it easier to view and edit signals data.

The next section is a walkthrough for setting up a simple signalised junction, which will illustrate the steps

involved. The details vary depending on whether you are using the OSCADY model or Lane Simulation mode, but,
the steps involved in setting up phases, stages and sequences are the same.

152 How to set up a simple signalised junction
NOTE: The steps do not necessarily have to be followed in the order given.
15.2.1 Creating the file

15.2.1.1 Using the OSCADY model

To use the OSCADY model, start a new file and choose Junction Type = T-junction; Control Type = Signals. For
more details about the OSCADY model, please see OSCADY junctions.

Alternatively, the OSCADY model will be used if you change the junction type at any time to “Signalised”, assuming
the file is not in Lane Simulation mode. (For more information about junction types in Junctions 9, please see
Junction types in Junctions 9.)

Showing the Junction Diagram will show three arms, each containing a single Traffic Stream, each containing a
single lane, each of which allows movements to all other arms. To begin with, every Traffic Stream is controlled by
the same phase (Phase A). The black bars at the ends of the lanes represent Traffic Streams, which are only used
for the OSCADY model and hence distinguish the OSCADY model from a signalised junction in Lane Simulation
mode.

Arm C
Arm A

. <] G

ST | N
. <] -—

Arm B
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15.2.1.2 Using Lane Simulation Mode

To create a signalised junction in Lane Simulation mode, start a new file and choose Junction Type = T-junction;
Control Type = Signals and also tick Use Lane Simulation mode.

Alternatively, if in Lane Simulation mode, you can signalise individual lanes at any time. For more details, please
see Using simulation with traffic signals.

Showing the Junction Diagram will show three arms, each containing a single signalised lane, each of which allows
movements to all other arms. To begin with, every lane is controlled by the same phase (Phase A).

Arm C
Arm A

Arm B

15.2.2 Setting the phases

If using the OSCADY model: clicking on the black bar at the end of each Traffic Stream, or the red phase letter, will
take you to the properties for the Traffic Stream. One of the properties is Phase, which can be set directly using
the Data Editor. It is often easier to set the phase by right-clicking on the Traffic Stream or Lane in the diagram and
using the Signal Phase menu. This menu includes the option to add a new phase, and then use it.

If using Lane Simulation mode: as above, with the Phase property found in the Signals section of each Lane.

The phases themselves are shown in the Data Outline in Junction>Signals>Phases and in the Phases tab of the
Signals screen. Phases can be added, deleted and renamed here. If necessary you can enter a Minimum Green for
each phase.

In this example, the right-click menu in the diagram is used to set each Traffic Stream to run on a different phase:

? ol e

Arm C
Arm A

Add another Lane
Delete Lane
Add another Traffic Stream

Delete Traffic Stream

Signal Phase v A
L Add new bend section 8
Delete bend section c

Straighten (remove all bend sections) (New phase)
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15.2.3 Setting the Intergreen Matrix

% Click this button on the main vertical toolbar to show the Intergreen Matrix screen for the junction.

The Intergreen Matrix screen shows the matrix for the current junction. Use the padlock to lock it to a particular
junction.

The matrix defines which phases are compatible with each other - i.e. which phase pairs can run together in the
same stage. If two or more phases are compatible with each other, then there is no conflict between the phases
and it is possible for those phases to run together in the same stage. The matrix is symmetrical, so that if Phase B
is compatible with Phase C, then Phase C must also be compatible with Phase B. Hence, when one phase conflict is
defined, its ‘opposite’ is automatically added with a zero intergreen.

The values entered in the matrix for conflicting phase pairs should represent the minimum length of time, in
seconds, between the first phase (the row) ending and the second phase (the column) starting. These are usually
based on safety considerations.

Junctions 9 uses the intergreen matrix to calculate constraints for stages and phases that are used by the signal
optimisers. It is optional whether to specify a full set of intergreens or only those related to the phase-to-phase
transitions that are actually in use. It is however, often useful to define a full matrix as it will mean that
subsequent changes to stage orders can be handled easily.

Edit the matrix by double clicking in a cell to toggle a conflict on or off, by typing a number in each cell, or by
pressing the Delete key to remove a conflict.

Conflicts between phases are shown with a red background. The remaining cells of the intergreen matrix will be
either white or pale yellow. Pale yellow is used to suggest where conflicts ‘might’ be required, i.e. where conflict
pairs are currently not running together.

In this example we will assume that all phases conflict, so each cell in the matrix will be coloured red, and all
conflicts are entered as 5 seconds:

Intergreen / Interstage Matrix - Junction 1 =]

For reference, the resulting interstages (the minimum gap between stages) that result from the intergreens are
shown in the Interstage Matrix tab.

It is also possible to specify that certain stage changes should never occur, in the Banned Stage Changes grid. This
is useful when auto-generating Stage Sequences, as the generated sequences will only include permitted stage
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changes. If a banned stage transition should appear in an active Stage Sequence this will lead to an error in the
Task List.

15.2.4 Defining Library Stages
There are several ways to define Library Stages, including:

e Directly, by browsing to Data Outline>Junction>Signals>Stage Library.

e By using the Stage Library tab of the Signals screen

e Using the Stage Sequence Screen, right-clicking and choosing Add New Library Stage

e Using the Timings Diagram, right-clicking and choosing Add New Stage>New Library Stage
e Auto-generating stages.

The most direct way is to click the Signals button on the main vertical toolbar and go to the Stage Library tab. This
will show a data grid where you can add more Library Stages by right-clicking on the row header or by pressing the
Create New Stages button.

For this example we will define a separate Library Stage for each phase, by typing directly in the Phases In Stage
field. E.g. only Phase A runs in Library Stage 1, and so on. (If more than one phase runs in a stage, enter them as a
comma-separated list —e.g. “A, B”.)

Signals - Junction 1
= General | Phases | Stage Library | Delays | Stage Sequences | Resultant|
Library Phases x; Run  probsbiity of
stage i instage  minimum EUEWIEN running (%)
(s) e

L-[Tj l"':‘j Create new Stages. .. ] ’x Delete Stage l l# Auto Generate Stages

Lists the phases that are green during this stage; can be set automatically via other screens, or set here.

CSV; Default:

Usually the minimum duration of each stage is calculated automatically based on the minimum lengths of the
relevant phases. You can if you wish override these and enter your own minimum time for each Library Stage in
the User stage minimum field.
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15.2.5 Defining Stage Sequences
There are several ways to define Stage Sequences, including:

e Directly, by browsing to Data Outline>Junction>Signals>Stage Sequences.
e By using the Stage Sequences tab of the Signals screen

e Using the Stage Sequence screen

e Using the Phase Timings screen and its right-click menus

e Auto-generating sequences

A Stage Sequence is simply the list of Library Stage IDs, in the order that they should run. In this example we will
simply type 1, 2, 3 as the order in the Stage IDs field of the one and only Stage Sequence in the file.

Optionally, you can create more than one sequence, so that you can compare the performance of each sequence.

NOTE: when directly editing a sequence in this way the Task List may show errors. These will be dealt with later.

Signals - Junction 1
| General | Phases | Stage Library | Ddays| Stage Sequences | Resuttant|

Sequence to use 1

Stage Stzge  TRANSYT
sequEnce Le) tans IDs Stage ends

1

l‘*"j Create new Sequence... l lé’ Auto Generate Sequences l [ﬁr’ Stage Sequence Diagram l

™~ ’)( Delete Sequence l [EH Phase Timings Diagram l

Lists all stages in the order that they run for this controller stream; Can be set automatically via other screens, or set here,

C5V; Default:

15.2.6 Checking the sequence and initial timings

—
;lf Click this button on the main vertical toolbar to show the Stage Sequence screen for the junction.
ﬂ%ﬁgﬁ This button will show the Phase Timings screen for the junction.

These screens can be used to edit sequences and timings and are also useful for confirming that the signal data is
correct.

In this example, the Stage Sequence screen confirms that the Stage Sequence is 1,2,3, and shows graphically which
phases, and which Traffic Streams / Lanes are red or green in each stage.

Junctions 9 User Guide (Issue E)



Working with Traffic Signals Page 250

Stage Sequence
Show ~ Options ~ Tools -

-_ITJ Junction 1 - Stage sequence 1 [1,2,3]*

Zoom |j

Stage 1

Stage 2

!

The Phase Timings screen shows more detail about the timing of the stages and phases (using the current cycle

time, which will be default of 60s).

Because the timings of the newly added Library Stage 3 have not yet been set,

this stage has arbitrary timings which lead to the errors in the Task List.

Timings Diagram =)
Clipboard ~ Appearance = Tools -
et a
-_D Junction 1 - Stage sequence 1 [1,2,3]*
5 (25) 3 3 25 5D

Lib: 2
Res: 2

60

U

To resolve these errors, press the Repair Timings button.

This will spread the stages out, subject to certain

constraints such as their minimum greens, intergreens, etc, to give a sensible starting point for the stage timings:

Timings Diagram
Clipboard » Appearance ~ Tools -

{;j Junction 1 - Stage sequence 1 [1,2,3]*

&

Repair Timings

40 45 (15) 0

60
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15.2.7 Checking the Resultant Stages

Junctions 9 automatically creates Resultant Stages, based on the Library Stages, the Stage Sequence, and the
properties of the stages and phase. These are used by the traffic model and optimiser and contain properties
such as the actual start and end time of each stage. They can be seen in the Phase Timings screen, can be
browsed to (Data Outline>Junction>Signals>Resultant Stages) and also in the Resultant tab of the Signals screen.

Each Resultant Stage is numbered, with Resultant Stage 1 always being the first stage in the Stage Sequence. In
this example, this happens to be Library Stage 1, but it could be any Library Stage. For instance if the Stage
Sequence was 2,3,1, then the IDs would be:

Resultant Stage ID Library Stage ID
1 2
2 3
3 1

Each Resultant Stage has several properties as follows. Most are auto-calculated and cannot be edited.

e Call to stage: the time when the stage starts, before any preceding interstage. This is the same as the
end of the previous stage.

e Stage start: the time when the stage starts, after any preceding interstage.

e Stage end: the time when the stage ends.

e User stage minimum: this is a repeat of the User stage minimum entered for the corresponding Library
Stage, shown here for reference.

e Stage minimum: this is usually auto-calculated from the relevant phase minima but will be replaced by
the User Stage minimum is that is bigger.

15.2.8 Setting the cycle time

The cycle time can be set directly by browsing to Data Outline>Junction>Signals>Cycle Time or on the first tab of
the Signals screen.

When changing the cycle time you may see a warning and the signal timings may automatically be adjusted. You
may also need to press the Repair Timings button in the Phase Timings screen.

15.2.9 Running the file in evaluation mode

By default, OSCADY will run in evaluation mode, meaning that it will calculate the capacity of each Traffic Stream
using the current timings.

Assuming that there is a demand of 100 PCU/hr for each movement (using a ONE HOUR profile), then running the
file will show Summary Results similar to the following:
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Summary Results

Show - Celumns -

AM
| Queue (pCU) | Delay (=) | DOS | LOS
2018
Arm A 2.9 21.59 0.45
Arm B 2.9 22.54 0.48
Arm C 2.9 21.59 0.45

| »

m

The results for Arm B are slightly different because this arm does not have a straight-ahead movement.

If the signal timings are adjusted manually, by dragging a stage start/end in the Phase Timings screen, or by
directly typing in new timings, then the change to the performance of the junction will be reflected when the file

next runs:

Timings Diagram

Clipboard - Appearance - Tools -~

-Sj Junction 1 - Stage sequence 1 [1,2,3]*

(=]

18

(22)

45 (15) 0

Lib: 2
Res: 2

Summary Results

Show - Columns -

AM
|___| Queue (PCU) | Delay (s) | DOS | LOS |

2018
Arm A 4.6 50.40 0.78
Arm B 2.3 14.48 0.24
Arm C 2.9 21.59 0.45

| »

m

50 60

15.2.10 Optimising the signal timings (OSCADY model)

This applies only if using the OSCADY model. (Timings cannot be optimised in Lane Simulation mode.)

To turn on signal optimisation, browse to Data Outline>Junction>Signals>Optimisation, or use the first tab of the
Signals screen.

If only Optimise Stage Lengths is ticked, then the existing cycle time is used, and the model, when run, will
calculate the best signal timings (those that maximise capacity and/or minimise delay) for that cycle time. The
new timings will be placed in the Resultant Stages, replacing the previous timings.

If Optimise Cycle Time is also ticked, then the optimal cycle time will be found and then then stage lengths will be
optimised for that cycle time.

In this example, optimising the timings will be similar to simply pressing the Repair Timings button, because the
stages and streams all have similar properties and so there will not be any advantage to any one stage being longer

than the others.
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15.3 Auto-generating Library Stages
Assuming you have entered an Intergreen Matrix, you can automatically generate all possible Library Stages:

e Inthe Signals screen, go to the Stage Library tab and press Auto Generate Stages
e Or, in the Phase Timings screen, click Tools>Auto Generate Library Stages

The generated Library Stages will appear in the Data Outline and will replace any existing stages.

The Library Stages that are actually used when the traffic model runs will depend on the Stage Sequence in use.
The Resultant Stages section of the Data Outline always shows the final stages used in the traffic model.

15.4 Using multiple Stage Sequences

Each junction has a current Stage Sequence and may also have a set of alternative sequences. The currently used
sequence is indicated in the Data Outline, Timings Diagram and the Stage Sequence Diagram with an asterisk.

To set which sequence should be used when the file runs (i.e. set the currently used sequence), you can do one of
the following:

e Browse to Data Outline>Junction>Signals and set the Sequence to use data field to the ID of the Stage
Sequence you wish to use. (E.g. enter “1” to use Stage Sequence 1.)

e Inthe Signals screen, go to the Stage Sequences tab and set the Sequence to use field

e In the Stage Sequence screen, when viewing the sequence of interest (by clicking on it in the Data
Outline), click Tools>Set as active sequence.

The contents of a Stages Sequence can be defined manually, by browsing to the Stage Sequence in the Data
Outline and then editing the Stage IDs field. This is a comma-separated list of the Library Stage IDs that should run

in the Stage Sequence.

You can also use the Stage Sequence Screen to define or alter Stage Sequences.

You can also automatically generate Stage Sequences:

e In the Signals screen, go to the Stage Sequences tab and press Auto Generate Sequences
e Or, in the Phase Timings screen, click Tools>Auto Generate Sequences

This will generate a set of the top ten shortest sequences. The generated sequences will appear in the Data
Outline and will replace any existing sequences.

NOTE: Only the currently active sequence is used when the file in run. If you wish to compare the performance of
several sequences, you can set Sequence to use as the x-axis variable for an X-Y graph in the Analyser Screen, with
stream queue or delays as the y-axis variable. You can also use the Analysis Set system to use a different sequence
in each Analysis Set. (Note however that the sequence itself will also be per-Analysis Set, so it may be just as easy
to simply have different stages in Sequence 1 for each Analysis Set.)
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15,5 Timings Diagram

This button will show the Phase Timings screen for the currently selected junction. Use the padlock to
Timings lock it to that junction.

The Timings Diagram shows the timings for each phase and the stages that each phase runs in.

By default the diagram shows the currently active Stage Sequence (i.e. the one that will be used when the file
runs), and in this mode the stage blocks are shown in light blue.

If you click on a different Stage Sequence in the Data Outline, the stage blocks are shown in yellow, to indicate that
the sequence shown will NOT be used by the traffic model.

The example below shows some of the main features of this screen:

Tirmings Diagram (3]
Clipboard ~ Appearance ~ Tools ~
o
-_fJ Junction 1 - Stage sequence 2 [1,3,2]*
0 13 13 20 13 33 40 13 53
q1m
A
B
c
D
||||||||||||||||||||||||||||||||||||||||||||||||||||||I

10 20 30 40 50 60

U

e Periods when a phase is green to traffic are shown as green blocks for each phase.

e Stages are shown as blue (or yellow, as described above) blocks. A stage starts when the last phase in the
stage starts. E.g. in the example above, Stage 3 starts when Phase B begins. Similarly, a stage ends when
the first phase in the stage ends.

e The IDs shown at the top of each stage refer to the Library Stage IDs. Double clicking on a stage block will
take you to the relevant Library Stage in the Data Outline. Shown in a smaller font in brackets are the
Resultant Stage IDs. In the example above the Stage Sequence is “1, 3, 2”. The Library Stage defines
which phases run in the stage, and various other properties such as the stage minimum; the Resultant
Stage contains actual timings such as the start and end times.

e The green diagonal lines show intergreens from the Intergreen Matrix. The Appearance menu contains
some options to control which intergreens to show.

e The numbers along the top show the start time, duration, and end time for each stage.
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e Use the slider at the bottom-right to rotate the whole diagram. (This is for display purposes only and does
not affect the timings.)

e If the signal timings appear to be “broken” for any reason, press the Repair Timings button. This will re-
distribute timings evenly between the stages in order to try to satisfy any phase delays, intergreens and
stage and phase minimums.

15.5.1 Using the Timings Diagram to edit stages

In general, if you manipulate the signal timings by dragging items, other items will be pushed out of the way so
that constraints such as intergreens are not broken. If this is not possible, or if the timings are for whatever reason
invalid or confusing, you can often recover from this by pressing the Repair Timings button.

You can use the following methods to alter the timings and sequence:

e Drag the start or end of a stage to shorten/lengthen the stage. This affects the current Stage Sequence
only. The new timings will be placed in the Stage Start/End fields of the relevant Resultant Stage.

e Dragin an interstage area to rotate all stages (in general this will have no effect on the traffic model)

e Drag the start/end of a phase’s green period to extend or shorten it. This will create and delete Phase
Delays, as appropriate. Phase delays affect ALL Stage Sequences. NOTE: to remove a phase gaining delay
you will need to right-click and select the option “Remove Delay”.

e Right-click on a stage to show a context menu to add a new stage, remove the stage, change the phases
running during the stage, or to ‘trim interstage’. (Trimming an interstage removes any phase delays so
that all phases run as determined solely by the stage timings and intergreens). If you add or remove a
stage, this affects the current Stage Sequence only. If you change which phases run in a stage, then you
are changing the definition of the Library Stage, and so this will affect ALL Stage Sequences.

e Right-click on a stage while horizontally level with another phase to quickly select Enable Phase X in
Library Stage Y.

e Use the options in the Tools menu to auto generate Library Stages and Stage Sequences; reset
stages/green periods, or create a specific number of stages.

When you make changes to timings using the Timings Diagram, these changes will automatically be reflected in the
following fields, which can be viewed in the Data Editor / Data Grid. Likewise, if you manually type new values in
these fields, the changes will be reflected in the Timings Diagram.

e The Stage Start etc fields of each Resultant Stage
e The Stage Ends field of the current Stage Sequence

Junctions 9 User Guide (Issue E)



Working with Traffic Signals

Page 256

15.6

Phase Delays

Phase delays are shown in Data Outline>Junction>Signals>Delays, in the Delays tab of the Signals screen and are
also displayed graphically in the Timings Diagram. They can be added manually via the Data Outline or the Signals
screen, or by dragging a phase’s green period in the Timings Diagram.

The diagram below illustrates losing and gaining delays.

Intergreen A to B = 6 seconds

—

Phase A

Where Phase B would n
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End of Stage 1

-

Relative phase gaining defay
=2s
brmally start —P‘L:::: | Phase B
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Absolute phase gaining
delay=8s
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delay=3s
Start of Stage 2
J
y

Stage 1 to 2 = 10 seconds

Phase Delays are depicted as in the following example:

Delay
_r:j Delays

Timings Diagram

]

Clipboard ~ Appearance ~ Tools -

-_r‘:j Junction 1 - Stage sequence 2 [1,3,2]*
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Phase B has a phase-losing delay which applies when Stage 3 ends and Stage 2 is the next stage. (These are Library
Stage IDs, so the delay will apply to any Stage Sequence where Library Stage 2 follows Library Stage 3.) The delay
is a relative delay of 5 seconds. This is shown in the Timings Diagram as a dark green section at the end of Stage 3.
If the delay is removed, then Phase B will end at 33s instead of 38s.
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Phase C has a phase-gaining delay which applies when Stage 1 ends and Stage 3 is the next stage. This is an
absolute delay of 10s, meaning that there is a gap of 10s between Stage 1 ending and Phase C starting. This is
shown as a dotted line before the start of Phase C’s green period.

15.6.1 Relation between phase delays and start/end lags

When looking at the data fields for individual Green Periods, you will see a Start Lag and End Lag. These are
automatically calculated from other data such as Phase Delays.

The Start Lag is the gap between the end of the previous stage and the start of the phase green period. This will
generally be non-zero unless there happens to be a zero-length Intergreen.

The End Lag is the gap between the end of the stage and the end of the phase green period. This will generally be
zero unless there is a relevant phase-losing delay.

15.7 Stage Sequence Screen

? This button will show the Stage Sequence screen for the currently selected junction. Use the padlock to
Stages lock it to that junction.

This screen shows which Traffic Streams / Lanes are green in which stage. The positioning of the items is based on
their position in the main Junction Diagram.

Stage Sequence ]
Show - Options - Tools - Zoom {}

{,\j Junction 1 - Stage sequence 1 [1,2,3]*

Stage 1 Stage 2 Stage 3

L AR A
T T T

m m m

If viewing the active Stage Sequence (the one that will be used when the traffic model runs; denoted by an asterisk
[*] after the sequence, and set in the Sequence to Use field in the Signals screen), then the stage IDs are shown
with a light blue background.

If viewing a different Stage Sequence, the stage IDs are shown in yellow, to indicate that the sequence shown will
NOT be used by the traffic model.

If viewing the Stage Library, the stage IDs are shown in brown.

The type of item shown is changed either by clicking on a Stage Sequence or a Library Stage in the Data Outline, or,
by selecting from the Show menu, and can be locked by clicking on the padlock.
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You can interact with the screen as follows. Any changes that you make will apply to the currently selected Stage
Sequence and the Library Stages in the sequence, and will be reflected in other screens such as the Timings
Diagram.

e Zoom in by using the mouse-wheel or the Zoom slider. Pan by moving the mouse with the middle mouse
button held down.

e Double click on a Traffic Stream / Lane arrow or a phase letter to toggle whether the relevant phase is red
or green during the stage

e To change which phase a Traffic Stream / Lane runs on, right-click on the arrow and select from the Signal
Phase drop-down menu.

e Double click in a blank part of a stage to take you to the corresponding stage in the Data Outline, where
you can edit its properties such as its minimum green etc.

e To change the stages in the sequence, right-click in a stage and use the drop-down menu to remove the
stage, add an existing Library Stage at that point in the sequence, or create a new Library Stage.

e To change the order of stages, drag and drop any stage in the sequence to a new location. An orange box
will indicate the location where the stage will be inserted.

e To set the sequence being viewed as the active sequence for the junction (i.e. the one that will be used
when the traffic model runs), click Tools>Set as active sequence.

e The Options menu contains various options to control the appearance of the diagram.
TIP: Using a second Stage Sequence diagram, which has been locked to the Stage Library, you can drag stages
from the library and drop them into the Stage Sequence shown in your other diagram.
NOTE: If you know the IDs of the stages that you wish to use, you can simply enter them directly in the Stage IDs

field of the current Stage Sequence. The Stage Sequence diagram serves as a visual reminder of which traffic
movements will run in each stage.
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15.8 Start/end displacements

The amount of traffic that can pass through a signal controlled junction depends on the effective green time
available to traffic and on the maximum flow of vehicles past the stop line during the green period (saturation
flow).

The terms 'saturation flow' and 'effective green' should be familiar to most traffic engineers. In reality, for any
stop line, the saturation flow will vary over the green time as well as from cycle to cycle. For modelling purposes it
is necessary to simplify this. As with most signalised junction models, the saturation flow averaged over many
cycles is used in OSCADY. A further simplification is that the saturation flow is modelled as a constant value which
applies over the entire effective green. In reality the saturation flow will grow from zero to a maximum value over
a finite time (due to the acceleration of vehicles from standstill) and decay over the amber period (because the
point in the amber at which drivers stop varies from cycle to cycle). The diagram below shows the relationship
between a typical real case and the simplified values used in OSCADY and also shows the relationship between the
actual green and effective green.

From this 'real' curve three values required by OSCADY are derived: the modelled saturation flow; the start-
displacement; and the end-displacement. The displacements give the start and end of the effective green in
relation to the actual green. Start and end displacements, which are assumed to apply to all Traffic Streams, are
entered in Data Outline>Junction>Signals or on the first tab of the Signals screen.

Discharge rate

- —— saturation
flow

/

real discharge
rate

modelled
discharge rate
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Start displacement End displacement

15.9 Pedestrian phases/stages

Pedestrian phases and stages are not represented explicitly. You can however represent portions of the cycle that
are for pedestrians (i.e. not available to traffic) by adding phases and stages that do not control any traffic (or, by
setting up dummy streams/lanes with zero flow.) Assuming that the Minimum Green property is set, the
appropriate stage will then appear in the Stage Sequence and can, optionally, be labelled as being for pedestrians
only by setting its ID or Name property.
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15.10 Transferring signals data

It is possible to copy all signals data from one junction to another, and between Junctions 9 and TRANSYT*. To do
this, select anything within the junction of interest (or controller stream in TRANSYT) and then on the main
program toolbar in either product, click Edit>Copy Signals or Paste Signals. This covers most items in the Signals
section of the Data Outline. If pasting signals, any existing phases, stages etc will be overwritten with the new
data.

If transferring signals data between Junctions 9 and TRANSYT 15, some data may not be relevant to the destination
product and will be ignored, or, replaced with defaults.

Also see Exporting to TRANSYT 15 or TRANSYT 16 .

* TRANSYT 15.5.2 or above.

1511 Exporting to TRANSYT 15 or TRANSYT 16

Signals data can be transferred between Junctions 9 and TRANSYT as described in Transferring signals data.

It is also possible to export an entire Junctions 9 file to a TRANSYT 15 (.t15) file. In this way you can start a file in
Junctions 9 and then transfer it to TRANSYT if you need to use the more advanced facilities available in TRANSYT.
If using TRANSYT 16, simply open the exported .T15 file in TRANSYT in the usual way.

(Please see http://www.trlsoftware.com/TRANSYT for more information about TRANSYT.)

To export a file, click File>Export>to TRANSYT 15.

The resulting TRANSYT 15 file will not necessarily contain everything in the Junctions 9 file (and some items cannot
be exported in any case), but is designed to give you a good starting point which you can then build on in TRANSYT.
Exported items include:

e Arms, Traffic Streams and lanes from OSCADY junctions are converted to equivalent TRANSYT items. The
main properties of these items are filled in, but you should check them carefully in TRANSYT and fill in any
blanks or incorrect values.

e Lane simulation lanes are each converted to a TRANSYT traffic stream containing a single lane.
e Signals data is exported in its entirety.

e Traffic demand is exported by converting each junction’s OD matrix to an equivalent OD matrix in
TRANSYT, with locations corresponding to the junction arms.

e Geometric data for each arm is exported into the TRANSYT priority objects that are used to represent
priority intersections, and also used to store the same geometric data as ARCADY and PICADY.

For simple signalised files you should find that running the file in TRANSYT gives approximately the same results as
the Junctions 9 file. If however the file contains items such as opposed right turns, or give-way arms in partially
signalised roundabouts, these items may need to be checked and re-entered using the TRANSYT system. If in
doubt please contact software@trl.co.uk for advice.
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16 OSCADY junctions

NOTE: To use traffic signals of any type you must register the OSCADY 9 - Signalised Intersection Module.

Please see Working with Traffic Signals for a general description of traffic signals in OSCADY 9, plus a walkthrough
of setting up an OSCADY junction. The following sections describe the OSCADY model in more detail.

The OSCADY model is used to evaluate and obtain optimised signal timings for simple, signalised junctions. It is
specifically designed to model isolated (uncoordinated) signalised junctions. To assess and optimise networks of
signal controlled junctions, including signalised roundabouts, we recommend use of TRANSYT.

Signalised junctions can also be evaluated (but not optimised) in Lane Simulation mode (see Using simulation with
traffic signals). This includes the ability to include signalised lanes in other junction types, for example signalised
lanes in an ARCADY roundabout. For more complicated cases, TRANSYT may be more appropriate, which can
evaluate and optimise signals in all cases.

For more information about junction types in Junctions 9, please see Junction types in Junctions 9.

16.1 Principles of the OSCADY model

The amount of traffic that can pass through a signal controlled junction depends on the effective green time
available to traffic and on the maximum flow of vehicles past the stopline during the green period (the saturation
flow).

Whilst the cycle time and the green time for each traffic stream can be varied, the interstage (or phase-to-phase
intergreen) periods are fixed. Much of the time a junction spends in interstages is lost to traffic. As the cycle time
increases, the proportion of the cycle lost to traffic reduces, implying that junction capacity increases with cycle
time. This is true in many situations and it can sometimes be necessary to run long cycle times for a junction to
operate within capacity. However, for junctions operating within capacity, queueing and delay will usually
increase with increasing cycle time. Hence the two objectives of minimising queueing (hence delay) and
maximising capacity may conflict. In some situations, an appropriate compromise must be reached which would
be difficult to achieve manually. This is, of course, one of the main reasons why OSCADY exists.

16.2 Traffic Streams and Lanes

In OSCADY, each junction approach (arm) is divided into one or more Traffic Streams, each of which contains one
or more Lanes.

Each lane has a set of allowed movements defined (e.g. straight-ahead, left-turn etc) and geometric properties
such as lane width.

All lanes in a Traffic Stream are controlled by the same signal indications, and it is assumed that the traffic
behaviour and resulting queues and delays will be roughly equal in all lanes within a Traffic Stream. Within a
traffic stream, there must be at least one common movement between lanes. Reasons to split an arm into more
than one Traffic Stream therefore include:

e  When different lanes are shown different signal indications
e When the traffic behaviour and/or demand is significantly different between lanes
e  When the lanes do not share a common movement
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Traffic Streams and Lanes are shown inside Arms in the Data Outline and are shown graphically in the Junction
Diagram.

An example of an OSCADY junction is shown below. Traffic Streams are represented by the solid black lines which
span across the ends of the lanes in the Traffic Stream. Controlling signal phases are shown in the red circles. Lane
movements can be set using the Assign Lanes mode in the diagram. Access the properties of a lane by double
clicking in the lane section; for a Traffic Stream, double click on the black bar or on the phase circle. Right-click on
a lane or Traffic Stream to access menus for setting signal phases and for adding/deleting items.
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When the traffic model is run, some checks are performed to make sure that the grouping of lanes into Traffic
Streams is appropriate. The example junction below will show two errors when the model is run:

J
==
'
v Wiy
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L .

Arm B

e The two lanes in the Traffic Stream on Arm A do not share any common movements. You should split the

Traffic Stream into two, each containing a single lane, even though both lanes are controlled by the same
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phase. (You can do this by right-clicking on the stream, choosing Add another Traffic Stream, then
deleting one lane from each of the two streams.)

e The same applies to Arm B.

The example below will also show an error, because the lanes allow the same movement and are therefore
expected to be grouped together into a single Traffic Stream. (You can do this by right-clicking on one of the lanes,
choosing Add another lane, and then deleting the other Traffic Stream.)

Y —
=

A further type of warning may be shown in the Task List after running the file if the traffic model finds that the
turning proportions mean that lane usage within a Traffic Stream is likely to be biased towards one movement. In
this case, it may be advisable to use a different arrangement of streams.

TIP: to rearrange the order of lanes or Traffic Streams, edit their properties and change their ID. The diagram
sorts the IDs alphabetically and then places the items from nearside to offside. The position in the diagram does
not affect the traffic model.

16.3 OSCADY Geometric data

The geometric data for each lane is used by the model to automatically calculate saturation flows (the flow across
a stopline while there is still a queue remaining). These are combined across lanes depending on the allowed
movements from each lane to produce saturation flows for the movements in the relevant traffic stream. These
are modified further if there are opposed right turners. (The final calculated saturation flow is shown in the time
segment results for each stream.)

The geometric data items are properties of each lane which you can access by double clicking on the lane or
browsing the Data Outline.

Gradients should be an average measurement taken from 60 metres upstream of the stopline and expressed as a
percentage. Looking towards the junction, uphill gradients are positive and downhill gradients are negative.

Lane widths should be measured at 5 metre intervals over a distance of 20 metres upstream from the stopline and
the average value calculated. For flared approaches the lane width is the width of the lane excluding the width of
any modelled bay.

The Turning Radius for a lane is measured as the minimum radius of curvature of the path of a typical vehicle
making a turning movement from the lane. If more than one movement is allowed, use the one with the tightest

curve (i.e. the lowest turning radius).

Tick Nearside Lane if the lane is the nearside lane on an approach, or is the only lane on an approach.
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16.3.1 Movements

The allowed movements from each lane are set up by using the Assign Lanes tool in the Junction Diagram, in the
same way as that described in Setting lane movements. They can also be entered directly into the Destination

arms field of each lane. (Each Traffic Stream also has a Destination arms field, which is read-only and shows the

destinations from all lanes in the stream.)

Each Traffic Stream also has a Straight Move property, which defines the straight-ahead movement.

This is

needed for saturation flow calculations. Usually this will refer to the ‘opposite’ arm, but because the number and
position of arms in an OSCADY junction is unconstrained, it is necessary to enter the ID for this arm rather than
OSCADY automatically determining it. If, however, the file was started from the new file setup screen, then the
For a standard T-junction,

arms will be automatically positioned and the Straight Move property filled in for you.
the Straight Move values will be as in the example below.

Traffic Stream
Customise + Fiters ~ Widths: [}

_(;J Traffic Streams

am [E E c
Traffic Stream i 1 1
1D 1 1 1
Phase A E C
Noticnal EEG (s} 0.00 0.00 0.00
Signals EEG (s} 0,00 0,00 000
Right turners cpposad I:‘ |:| I:l
Destination arms B, C A, C A, B
Straight move C A

]

Arm C

Notes:

e  Straight Move is blank for Arm B.

Arm B

Arm A

e If the only movement on a lane is that defined by Straight Move, then the Turning Radius on the lane is

irrelevant and will not be shown.

e The arrows in the Junction Diagram always point towards the destination arms but do not themselves

imply what counts as a ‘straight-ahead’” move.

For example, if traffic flowing from A to C actually has to

follow a path involving an initial turn (for instance if Arms A and C are noticeably staggered) then the
arrow will still point straight ahead, but the move would not actually be a straight-ahead move. In this
case you would not enter a value for Straight Move and you would instead enter a value for the lane’s
Turning Radius, representing the initial path of vehicles. (If the stagger is only slight, the distinction is not

important.)
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16.4 Demand data

All traffic demand is entered via the usual Traffic screens (see Working with Traffic Flows). For confirmation
purposes, each lane and Traffic Stream includes a Demand section in the Data Outline, which shows the calculated
demand. It is not possible to overwrite these.

Because demand is entered per-arm, it is not possible to manually enter demand for individual Traffic Streams. If
you wish to override the automatically calculated demand for an individual Traffic Stream, you can add a new arm
to the junction and move the stream into that arm, and then enter the demand for that arm. (This is possible
because the number and position of arms for OSCADY junctions does not in itself affect the traffic model.)

16.5 Signals setup

Most signals data is set up via the main signals screens, which are described in Working with Traffic Signals. The
only data specific to OSCADY junctions is as follows:

e  For each Traffic Stream, specify the signal phase that controls the phase. This can be done most easily by
right-clicking on the stream or phase circle (or any lane in the stream) in the Junction Diagram and using
the Signal Phase menu. Alternatively, edit the Traffic Stream’s properties and set the Phase field.

e If the signals sequence involves phase delays, these will be converted automatically to a type of extra
effective green for the relevant streams. These are shown in the Signals EEG property of each Traffic
Stream.

16.5.1 Notional Extra Effective Green Time (NEEG)

Each Traffic Stream has a Notional EEG (or NEEG) field. This can be a positive or negative value, and is used to
adjust the effective green time of the Traffic Stream to account for differences in traffic behaviour or layout, or any
other effect, without changing the actual signal timings. A positive NEEG will lead to a higher capacity for the
Traffic Stream.

The entered NEEG is combined with any automatically calculated NEEG (due to, for example, flared approaches)
and the total is shown in the Traffic Stream results.
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16.6 Optimisation

By default, when you run the traffic model for an OSCADY junction, the existing signal timings are used to evaluate
the performance of the junction (i.e. produce queue and delay results etc).

If you wish to optimise the timings, based on the current Stage Sequence, turn on the options in the Optimisation
section of the Signals screen before running the file:

Signals - Junction 1 =]
] -
. General | phases | Stage Library | Delays | Stage Sequences | Resultant
General
Cydle time (s) 300
Maximum cyde time () 300
Start displacement (s) 1.40
End displacement (z) 2,90
Optimisation
Optimise stage lengths
Optimise cyde time
.i::] DefaLlts

There are two options:
e Optimise stage lengths: the existing Cycle Time will be used, but the stage lengths will be optimised.

e Optimise cycle time: the cycle time will be optimised as well as the stage lengths. The new cycle time
will be placed in the Cycle Time field once the file has run. Use the Maximum cycle time field to set the
upper limit on the optimised cycle time.

The optimisation of signal timings (cycle time and stage lengths) in OSCADY involves two steps. Firstly, a set of
timings is found which maximises capacity. If, with these timings, the junction is within capacity, then the timings
are replaced by a new set which minimise delay at the junction. If the junction involves opposed right turns, the
capacity of such streams depends on the degree of saturation of the opposing stream(s), which depends on the
signal timings. Hence an iterative approach is used.

The type of optimisation (capacity-maximising or delay-minimising) used in the last run is shown in Data
Outline>Junction>Signals>Optimisation>Optimiser message.

The optimised signal timings are then used to determine the queue, delay and capacity results.
NOTE: The OSCADY signal optimiser has various constraints, such as the requirement that if a stream is green in
more than one stage, those stages must be consecutive. If these constraints are too restrictive, consider use of

TRANSYT.

NOTE: If there are several Stage Sequences, only the -currently active one (Data
Outline>Junction>Signals>Sequence to use) is optimised. See Using multiple Stage Sequences.
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It is also possible to use the Analyser Screen to manually examine the junction performance for different cycle
times. The example below, where the stage lengths are optimised for each cycle time, is fairly typical. At short
cycle times, much of the cycle is wasted in Intergreen periods and there may not be enough green time for the
qgueue on each stream to clear. At high cycle times, traffic will be needlessly delayed waiting for other streams.
There is an optimum value for the cycle time shown by the lowest part of the curve; this is found automatically by
the OSCADY optimiser when using the Optimise Cycle Time option.

m Junction Delay {s)

75

70k
65E |
BOE |
s5E |
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35k

11| P Lt [ L, Lot [ |
40 1] a0 100 120 140 160

Cycle time (s)

16.6.1 Optimiser demand source

The signal optimiser works with a single set of traffic demand. The resulting optimised timings are then applied to
ALL time segments. There are several options for how this traffic demand should be derived, set in
Signals>Junctions>Optimisation>Optimiser demand source:

e Average: this is the default value. In this mode, the demand for each stream is averaged over the time
segments in the modelled period. The signal timings are therefore optimised for the average demand.
This usually provides a good compromise between timings that might individually be more suited for low-

demand time segments at the start of the modelled period or high-demand time segments in the middle
of the peak period.

e Specific time segment: in this mode, select which time segment to use by typing in the Time segment
providing demand field. (E.g. enter “3” to use demand from the 3" time segment, which, if using an ONE
HOUR profile, will be one of the high-demand time segments.) The signal timings will be optimised for
the demand for this time segment only. Although this should give the best junction performance for this
time segment, it may not work so well for the other time segments.

To individually optimise each time segment one at a time, you can select Specific time segment mode and

then set Time segment providing demand as the x-axis in an X-Y graph in the Analyser Screen or set it to
different values in different Analysis Sets.

o All time segments: in this mode, all the time segments in the file are represented in the optimiser as if
they are separate streams with different flows, and the optimiser will attempt to find the best timings for
the entire set of ‘virtual’ streams. In some cases this can give better results than the default Average
mode, but, it can also be unduly influenced by individual time segments with high demand.
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16.7 OSCADY Outputs

When the OSCADY model runs, a set of results is produced for each time segment for each Traffic Stream. (To go
straight to these results, use the drop-down menu on the main toolbar Results button and choose Time Segment
Results (OSCADY streams).

Most of these results have the same meaning as for ARCADY and PICADY junctions, as described in Time Segment
Results. Additional outputs are described below.

Time segment results =]
Customise ~ Filters = withs: —[ }

SJ Traffic Stream - Time segment results

LA - | = [ c [ o

Traffic Stream 1 1 1 1
Time segment results (0E:00-... | (0B:00-... | (08:00-... | (0B:00-...
Total Demand (PCU/hr) £00 500 400 280
Junction Arrivaks (PCU) 150 175 100 70
Calculated saturation flow (PCU/hr) 2015 2015 2015 1515
Effective gresn time {5} 53.50 16.50 12.50 16.50
NEEG (s} 9.50 0.00 0.00 0.00
Capacity (PCU/hr} 781 679 5i4 545
DOS 0.768 0.737 0.778 0.434
Throughput (PCU/Rr) i 477 378 265
Start queus [PCU) 0.0 0.0 0.0 0.0
End gqusus (PCU} 8.0 5.7 5.6 27
Delay (s) 27012 | 22514 | 29632 | 15155
Signalised level of service

Calculated saturation flow: this is the saturation flow for the stream as calculated by the model, taking into
account the lane geometries, allowed movements, and other effects such as opposed right turners.

Effective green time: the effective green time for the stream is based on the lengths of the stage(s) that the
stream runs in, adjusted by the appropriate start and end displacement.

NEEG: this is the sum of any manually entered NEEG (Notional Extra Effective Green) plus that calculated
automatically due to flared approaches.

DOS: Degree of Saturation is equivalent to RFC (Ratio of Flow to Capacity) shown for ARCADY/PICADY junctions.

Queues: The End Queue is the queue at the end of the time segment and is the number of vehicles queueing at
the last end-of-red in the time segment (i.e. the start of the last effective green in the time segment). Note that
the maximum back-of-queue position (i.e. distance back from the stopline) will be larger than the queue shown,
because the back of the queue will continue to extend during green, until the entire queue clears. The Start Queue
is the End Queue from the previous time segment and shows whether the queue increased or decreased during
the time segment.
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16.8

Flared approaches

If a lane is associated with a short flare or bay, edit the lane’s properties and tick Has bay. You can then enter the

following details:

e Bay position (left/right): this is used only for display purposes.
e Bay storage: enter the approximate number of PCU that can gain access to the bay and queue when the

signal is red.

e Bay saturation flow ratio: enter the ratio of the saturation flow of the bay relative to the lane that it is
associated with. By default this is 1.0.

The bay is fed traffic by the main lane (the one where you tick Has Bay).

From this data, OSCADY calculates a ‘notional extra effective green time’ (NEEG) that represents the extra capacity

associated with the bay, and this extra capacity is added to the relevant Traffic Stream.

which combines with any other sources of NEEG, is shown in the Traffic Stream time segment results.

The calculated NEEG,

NOTE: If using Lane Simulation Mode, the behaviour of vehicles at short lanes for a given set of signal timings can

be investigated in more detail.

16.9

Opposedright turners

If right-turning traffic on a Traffic Stream is opposed by traffic from an opposite arm, tick the Right turners
opposed option on the Traffic Stream’s properties. The Traffic Stream will then have an Opposition section in the

Data Outline (also via the shortcut in the Data Editor).

In the example below, right-turners on Arm C are opposed by Arm A, so the Right turners opposed option is ticked

for the Traffic Stream on Arm C.

~, Opposition
{Arm C - Traffic Stream 1)

Data Editor &=
£}, Traffic Stream 1
_ﬁj (Arm C) Opposition. ..
i o] i
Phass A
Notional EEG (s) 0.00
Signals EEG (5} 0.00
Right turners opposed
Destination arms A B
Straight mowve A
Data Editor =

Opposed destination B
Crpposing arm ID A
B.

‘Opposing movements C

Defaults

The ID of the destination arm of the opposed traffic.

Junction Diagram
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The opposition data for this Traffic Stream is filled in as follows:

e Opposed destination: enter the ID of the arm that opposed traffic is travelling to (Arm B in this case)

e Opposing arm ID: enter the ID of the opposing arm (Arm A in this case)

e Opposing movements: this defines the individual opposing movements from the opposing arm. In this
example, right-turners on Arm C are opposed by all traffic from Arm A, so the opposing movements are A-
B and A-C. Enter the destination part of these movements —i.e. “B, C”. If the right-turners on Arm C gave
way to only the straight-ahead traffic from Arm A, and not the left-turners, then the only opposing
movement would be A-C, in which case you would enter “C” as the opposing movement.

If this data is set up correctly, the Junction Diagram will show the opposed movement with a dotted line, and the
opposing movement(s) with a thick line.

Additionally, each lane has a Storage for right-turners property. Enter here the average number of right turning
vehicles, if any, that can be stored in advance of the stopline without interfering with any other traffic movements
from the same lane. Vehicles waiting here are able to clear at the end of the green and so the Traffic Stream will
benefit from a slight capacity increase.

The table below describes some further considerations for opposed right-turners:

Right-turners have exclusive lanes

Right-turners share lanes with unopposed traffic

Early cut-off/late
release provided

See Early cut-off / late release

See Early cut-off / late release. Additionally, it may
sometimes be best to model all shared traffic as
running only during the unopposed stage.

Early cut-off/late
release NOT
provided

If traffic flows are relatively light, then right-
turners will be able to turn through gaps. This is
fully modelled and no user intervention is needed.

However if traffic flows are relatively high, then
right-turners may only be able to turn during the
interstage at the end of the opposed stage. To
ensure that this period is long enough, consider
modelling it as a separate stage, using the same

methods as described in Early cut-off / late release.

This is fully modelled and no user intervention is
needed.
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16.9.1 Early cut-off / late release

It is recommended that early cut-off / late release sequences are set up as separate stages. On-street, in one stage
the opposed and opposing streams will run together, and in a consecutive stage the opposed stream will run alone
(so will be unopposed).

The method of modelling in OSCADY 9 depends on whether you are evaluating a set of fixed timings, or optimising
the timings.

16.9.1.1 Evaluating fixed timings

In evaluation mode, the streams and stages should be set up as they are on-street. In the example below, the
right-turners on Arm C are opposed by Arm A (running on Phase A) in Stage 1, and then run exclusively in Stage 2.
(Note that Arm C also carries straight-ahead traffic, which in this example runs on a separate Phase C which
happens to have the same timings as Phase D.)

— 1@
- e

Arm A

Arm C
/
>

Arm B vocbecn becvnecns becrcnnen  beccnn s b b
10 20 30 40 50 6

The OSCADY model has a limitation that each stream can only have a single saturation flow, which in this case will
be a time-weighted average saturation flow for the two stages. To avoid this limitation, consider using TRANSYT,
which explicitly calculates a saturation flow for each timestep.

16.9.1.2 Optimising timings

Due to the restriction described above where each stream has a single saturation flow, the unopposed stage will
appear to the optimiser to be less efficient than the opposed stage (because only one stream runs in the
unopposed stream, compared to two streams in the opposed stage). This means that the optimiser will tend to
favour the opposed stage, and will reduce the length of the unopposed stage down to its minimum.

The signal optimiser timings are likely to be such that opposed turners have little opportunity to turn through gaps
in opposing traffic, and so can be neglected in the traffic model. If any turning does occur on-street, that can be
considered to be a bonus. The right-turners should therefore be modelled as running ONLY in the unopposed
stage. The saturation flow used by the optimiser will then be for the unopposed period, and so an optimised
length for the unopposed stage will be produced.

Using the same example as above, the file is modified so that the right-turning traffic stream on Arm C is set to be
unopposed, and running only in Stage 2:
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When the optimiser runs, it will generate a duration for Stage 2 based on the assumption that the right-turning
demand will be met entirely by Stage 2.

In reality of course some right-turners will be able to turn during the opposed stage, and so the timings will tend to
be pessimistic. Some allowance can be made for this by entering a non-zero Notional Extra Effective Green Time
(NEEG) for the right-turning stream.

Once the optimised timings have been generated, you can restore the file to the version that more closely
represents the on-street situation, and then re-run the file in evaluation mode (see previous section). Note that
this may give slightly different results due to the way the saturation flows are calculated.

TIP: As an alternative technique, you can use the Analyser screen with the x-axis set to the Stage Start for the
relevant Resultant Stage to optimise the length of the unopposed stage in evaluation mode without using the
signal optimiser.

NOTE: To avoid the limitations described in this section, consider using TRANSYT, which explicitly calculates a
saturation flow for each timestep.
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17 HCM Intersections

Junctions 9 includes models for roundabouts, TWSC and AWSC intersections as defined in the TRB Highway
Capacity Manual (HCM). The models are based on those in HCM 2010, with roundabout coefficients based on
those in HCM 2016.

These are provided as independent models and are entirely separate from the main empirical ARCADY/PICADY
models. They are provided for users in North America and other regions who wish to run intersection analyses

using the HCM methods.

To use HCM models, set the intersection type to be one of the available HCM intersection types:

Data Editor B

-, Intersection

4

I 1
Name untitled
Intersection Type HCM AWSC W

Standard Roundzbout
Mini-roundabout

Intersection LOS Large: Roundabout
T-Intersaction
Crossroacs
Right-Left Stagger
Left-Right Stagger

Intersection Delay (s)

Choose the intersectic
User Guide for definitil 4o Roundsbout

HCM AWESC

Defaults

HCM mode will work regardless of driving side, but the rest of this section assumes that drive-on-the-right is used.
TIP: Usersin North America may wish to turn on File>Preferences>US Terminology.
Also please note that:

e ‘ARCADY’ / ‘PICADY’ = the ARCADY/PICADY empirical (Kimber, geometry-dependent) models

e ‘HCM’ =the HCM 2010 model, with roundabout coefficients from HCM 2016 (by default)
e  ARCADY intersection / HCM intersection = the currently active type of model
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17.1 HCM Roundabouts

There are some important differences between the HCM model and the ARCADY model for roundabouts,
including, but not limited to, the following:

ARCADY model HCM model

Capacity depends on arm and roundabout geometry No dependence on geometry

Iterative method used to allow for interdependence of

. ) No iterative method; flows are trivial sums only
circulating and entry flows

Entry flow cannot be higher than capacity No allowance for over-capacity entries

Queues and delays are accurately calculated for both small
and large RFC (V/C ratio)

Queues are mean queues, with percentile queues optionally
calculated

Lanes are either dealt with intrinsically, or else explicitly
using Junctions 9’s Lane Simulation mode.

Queues and delays are only defined for small RFC (V/C ratio)

Only the 95 percentile queue is defined

Single or two-lane entries are defined

Time profiles with any number of time segments Single 15-minute time segment only

If you compare results from an ARCADY roundabout and a HCM roundabout, you should not expect to see the
same results. We recommend that you familiarise yourself with the relative merits of the various models.

In particular, if an entry is over-saturated, the HCM model does not cap the entry flow. Therefore the circulating
flow past other arms may be inaccurate, which will affect the capacity of those arms, their estimates queues, and
so on. To remind the user of this limitation, a warning is shown if the RFC (V/C ratio) is 0.85 or above.

If the currently active junction is a HCM Roundabout, then the buttons on the main vertical toolbar will change.
Some options that are inapplicable to HCM will disappear, and instead a HCM button will appear. Pressing this will
show a special HCM screen where data specific to HCM roundabouts can be entered.

Other data, such as turning counts, can be entered using the usual ARCADY screens.

The rest of this section is a step-by-step guide to setting up a HCM roundabout, using data from the ‘Example
Problem 1: Single-lane roundabout with bypass’ on pages 21-28 to 21-32 of HCM 2010 Chapter 21.

17.1.1 Setting up the file

Start a new file. In the Data Outline, browse to the intersection of interest and set its Intersection Type to ‘HCM
Roundabout’.

As soon as you do this, a new HCM button will be shown in the main vertical toolbar. This will give you access to a

special screen where you can access most of the items relevant to HCM. Alternatively, you can use the Data
Outline, Data Editor and Data Grids as usual, since all HCM data is available in the Data Outline.

17.1.2 Setting up legs

The roundabout has four legs, so use the Data Outline or the Junction Diagram to add the necessary number of
legs.
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The legs do not have names but in this example have been entered as ‘Eastbound’, etc, with the short ID of each
leg set to EB, NB, WB, SB. You can choose to show either the short IDs or the full names in the Data Outline and
diagram by setting Data Outline>Options>Sorting and Display>Show names.

If you show the Junction Diagram at this point, it will look similar to the below.

Intersection Diagram

k .éd. O.&. W ./ .| 8 .| G

Selct | View | Show | Print | Background | Overlays | Sty | | Flows | Options

Southbound

e 048

m

1135 Vendhr

punoqsap

punogise3

Northbound
Showing criginal tratfic demand (Veh/hr),
Time Segment: (08:00-08:15)
A i O W .
Add a new... Label panipuie Autoamange Rotete Spacng Convec Assion Lanes Edt Demand | Mazsue

17.1.3 Setting up lanes and movements

Press the HCM button. This will show the HCM 2010 screen. Click on any leg in the list on this screen to show the
lanes for that leg.

HCM 2010 Lanes - 1 - HCM Example Roundabout 1 =]

Legs: L=

I
WE - Westbound =
5B - Southbound

ME - Morthbound

HCM Lanes for EB - Eastbound - 1 - HCM Example Roundabout 1 HCM Calibration. ..

Lane type Single lan= <
Number of conflicting lanes i
Destination legs WE,SE,.EE.NE
Demand (PCE/hr) 656.49
Ped flow (Ped/hr) 0.00
Conflicting flow (PCE/hr) 4EB.30
Capacity (PCEfhr) 693.45
Q95 (PCE) 1370
Delay (s) 47,02
v/c 0.5
LOS

’ Show lanes for all legs ] [ Leq results ]

The grid for each lane shows the lane type, the number of conflicting lanes, and the destination legs that vehicles
can travel to from that lane. In many cases, the destination lanes are set automatically. For example, if the lane
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type is ‘Single lane’, then Junctions 9 assumes that all movements are allowed. However if you set the lane type as
‘Nearside’ or ‘Offside’, then the Destination Legs field becomes editable and you can set the allowed movements.
These are reflected in the lane arrows shown in the diagram.

The destination legs are used to calculate the demand to each leg and the circulating flow. (NOTE: in HCM mode,
the circulating flow is effectively circulating ‘demand’ rather than actual flow.)

To add or delete lanes for each arm, you can either right-click in the header of a row (as with other data grids in
Junctions 9), or you can press Create Lanes, which will offer to delete existing lanes first.

To quickly see ALL lanes at the roundabout in a single data grid, press Show lanes for all legs.

In the example, all legs are single-lane only, but there are right-turn bypass lanes on two of the legs. Setting up a
bypass requires two steps, as follows.

17.1.4 Setting up bypass lanes

The Westbound arm has a right-turn bypass that yields to exiting vehicles.
The Southbound arm has a right-turn bypass that forms its own lane (i.e. does not yield).

To set these up, go the HCM screen and select the Westbound arm. Add another lane, as described above. The
grid will then show two lanes. The lanes do not have separate IDs or names, and are not shown in any particular
order. The order only really matters if you are using the diagram to depict the layout, in which case you can click
on each lane in the diagram to confirm which row in the grid it corresponds to. In general, the first lane in the grid
represents the nearside lane.

Note that the remaining, non-bypass lane, should be left as ‘Single Lane’ type.

For the newly added lane, change the Lane Type to ‘Yielding Bypass’. The Destination Legs will automatically
change to show that the only destination for traffic using the bypass is the next leg.

Repeat the above for the Southbound arm, this time using the ‘Non-yielding bypass’ lane type.
If you look at the main program Task List at this point, you will notice some errors. These are because, as well as
setting up the bypass lanes, you must also tell ARCADY that a bypass exists on the leg as a whole, and specify how

much traffic uses the bypass.

To do this, use the Data Outline to browse to the Bypass data section of the Westbound leg.
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Data Outline | || Data Editer =]
= Ci\a.arcd o .
+- File Description :ﬂ BYDEISS e
+ Analysis Set Definitions (Westhound)
+- Demand Set Definitions
5 v
-l Intersection Network ESuMEEvpsss
= (untitled) Bypass Utilisation (%) 100
= Lz?s“_l'estbound Gives Way To Exiting Traffic Only -
& Capacity
Bypass
=HCM Lanes
+1- HCM Lane 1 y
+- HCM Lane 2 Default: Exiting Traffic Only
+- Leg Results (08:00-08:15) —_—
: I\
+- Southbound N X
: Default Values Close
+- Eastbound
+]- Northbound
+- Options
4]

Tick the Leg Has Bypass option. The Bypass Utilisation field determines how much traffic actually uses the bypass.
If set to 100%, as in this example, then ALL right-turning traffic use the bypass and skip the roundabout. If set to
50%, then half the right-turning traffic will use the bypass but the other 50% will turn right by going through the
roundabout as usual.

The Yields To field allows you to tell the model that traffic emerging from the bypass lane yields either to traffic
exiting the roundabout (the default), or, alternatively, to both traffic exiting AND to circulating traffic. Which
option to choose here is a matter for individual judgement, but in general, the closer the bypass exit is to the
roundabout, the more likely that bypass traffic will act as if yielding to both exiting and circulating traffic. You may
want to try both options to see how much of a difference this makes, and then take the pessimistic result.

For consistency with the example in HCM 2010 Chapter 21, set the utilisation set to 100% and leave Yields To as
Exiting Traffic Only.

Repeat the above for the Southbound leg, and the errors in the Task List will disappear.
Bypass lanes are not shown explicitly in the diagram, but instead are indicated by extra arrows showing the

direction of bypass flow. Note that the non-bypass lanes still show right-turners as an allowed movement — this is
required in case the bypass utilisation is less than 100%.
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17.1.5 Setting up traffic demand volumes

From the main vertical toolbar, launch the O-D screen, which operates as usual. It may be easier to set the ‘Data
Matrix Style’ on the Turning Counts screen options to ‘By Exit’ rather than ‘By Destination’.

The demand volume, entered as vehicles per hour, is as follows:

Turning Counts/Props - Whole Period - (untitled); D1 - Scenario 1, AM
55 Counts (Veh/hr) | (55 Calculated Values | (5> Options|

Enter Turning Counts OR Proportions, inckding zny bypass demand,

1st 2nd 3rd U-Turn Total
Westbound 510,000 385,000 110,000 20,000 1135.00
Southbound 580.000 95.000 175.000 20,000 870,00
Eastbound 85.000 280.000 150.000 50.000 505,00
Morthbound 50,000 210,000 105,000 30,000 395,00
Total 1325.00 950,00 580.00 120.00 -

If the Intersection Diagram is displayed and set to show original turning counts, it can be used to check that the
correct turning counts have been entered. Note, however, that the diagram may always show these numbers as

PCE/hr rather than Vehicles/hr, so be sure to pay attention to the units shown at the bottom of the diagram.
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17.1.6 Setting up truck (heavy vehicle) percentages

From the Demand Screen, click the Truck % link, which operates as usual. The default truck % recommended in
HCM is 3%.

In the example, the truck percentage for all movements is 2%.

17.1.7 Setting up other demand options

Browse to the current Demand Set definition and tick Single time segment only. The entire modelled period will
then be a single time segment of 15 minutes length.

The traffic profile type should be set to PHF (Peak Hour Factor). The default PHF is 0.92. In the example, the PHF is
stated as 0.94, and this can be entered in the PHF tab of the Demand screen or at the bottom of the O-D screen.

The total demand for the Westbound leg is then calculated by Junctions 9 as follows:

e Total demand in veh/hr = 1135
e  Total demand in veh/hr in the modelled peak 15 minute segment = 1135 / PHF = 1135/ 0.94 = 1207
e Asabovein PCE/hr =1207* (1 + HV%) = 1207 * 1.02 = 1231

17.1.8 Setting up pedestrian volume

Pedestrian crossings are not added explicitly, but pedestrian flow can be entered on the Pedestrian Flows tab of
the Demand screen. In the example, a pedestrian flow of 50 ped/hr is stated for the southern (Northbound) arm.
Note that it is possible to set up a PHF for pedestrian flows, but, since this would be unusual, the PHF for
pedestrians is set to 1.0 by default. Pedestrians are assumed to affect ALL lanes on the leg.
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17.1.9 Setting HCM version

By default, HCM roundabouts in Junctions 9.0.2 onwards use roundabout coefficients from HCM 2016 (HCM 6™
edition). If you need to use coefficients from HCM 2010, or use your own coefficients, please see HCM

Roundabout Calibration.

17.1.10 Running the model and viewing results

To run the HCM model, press the main Run button in the usual way.

Assuming there are no errors, results can be viewed as follows:

e From the HCM screen, press Show lanes for all legs to show results for all lanes
e From the HCM screen, press Leg results to show results for all legs

e All results can be found in the Data Outline

e The Summary Results screen will show overall summary leg and intersection results, as usual. Use the

Columns menu to control which results are shown.

e Generating a report in the usual way will list all input and results.

Results for legs and intersections are derived from the component lane or leg results by using sums and demand-

weighted averages, as defined in HCM 2010.

The screenshot below shows the results for all lanes, with results shown in PCE/hr.
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Data Grid - HCM Lane - Showing 6 of 6 items [l

Filters = Column Layouts - Rotate grid | Full-size mode

Number Of S Pedestrian ‘Conflictin ,
w9 ene g o gme o MEROCE e ems o ue

» i [ Single lane A 1 WE,5B,EB,NB 569.68 0.00 656.49 586,10 13.77 57.55 | 0.97 F

Westbound 2 [ Yielding bypass Ad 1 SB 661.91 0.00 455.74 716.39 12.87 4187 0.92 E

Southbound 1 [ Single lane Ad 1 WE,SB,EB,NB 314.68 0.00 770.43 522.98 4.01 20,07 0.60

Southbound 2 [Nonfyielding by... |~ 1 EB 529.36 0.00 0.00 99999.00 0.02 0.07 0.01 A

Eastbound 1 [ Single lane hd 1 \WE,SBE,EB,NB 556.49 0.00 488.30 693.45 13.70 47.02 0.95 E

Morthbound 1 Single lane - 1 WB,SB,EB,NB 428.62 50,00 797.55 505.50 8.87 40.07 | 0.85 E

Default: Single lane

The Demand and Pedestrian Flow are derived directly from the user-entered demands and, if necessary, bypass
utilisation.

The Conflicting Flow is calculated from these demands and using the movements implied by the Destination Legs.

Capacity is calculated using the appropriate HCM 2010 capacity category for the lane, and the other results (95th
percentile queue, delay, V/C ratio and LOS) are calculated as defined in HCM 2010.

Certain results are highlighted in red: these are items that exceed the thresholds set in Data
Outline>Options>Analysis Options> V/C Ratio/Delay/Queue Threshold.

The full set of results is shown below, firstly as the quoted figures in HCM 2010 Chapter 21, and secondly as the
results from Junctions 9. The minor differences are due to rounding of intermediate results in HCM 2010 Chapter
21. In particular, the overall intersection delay is just over 35s in the Junctions 9 results, which gives a LOS of E
rather than the quoted value of D in Chapter 21. Please note that you will obtain different results if using HCM
2016 roundabout coefficients.

HCM 2010 Chapter 21 Junctions 9
Control Delay LOS Control Delay LOS
LANES
Northbound entry 39.6 E 40.07 E
Southbound entry 19.9 C 20.07 C
Southbound bypass lane 0(*) A* 0.07 (*) A*
Eastbound entry 46.7 E 47.02 E
Westbound entry 56.5 F 57.55 F
Westbound bypass lane 41.5 E 41.87 E
LEGS
Northbound 39.6 E 40.07 E
Southbound 6.6 A 6.74 A
Eastbound 46.7 E 47.02 E
Westbound 48.4 E 49.12 E
INTERSECTION 34.8 D 35.24 E

* The capacity for a non-yielding bypass is assumed to be arbitrarily high, giving an arbitrarily low delay.
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The Summary Results screen also shows the Network Residual Capacity. (If you can’t see this, go to the Summary
Results screen and check the Columns menu.) This shows that the demand on the Westbound leg would have to
be reduced by 4.79% in order to satisfy the currently active threshold option (see Options>Analysis
Options>Residual Capacity Criteria.

AM
Queus 95% Queuns Delay viC LOS Intersection | Intersection Network Residual
{PCE) {PCE) (s) Ratio Delay (s) LOS Capacity

Al [HCM 2010] - Scenario 1

Westbound 26.64 49,12 0.97 E

Southbound 4,03 6.74 0.60 A ~4.73%
35.24 E

Eastbound 13.70 47.02 0.95 E [Westbound]

Northbound 2.87 40.07 0.85 E

Because the V/C ratio for at least one leg is greater than 0.85, the HCM screen shows a warning, which is also
repeated in the Task List and in reports. This is a reminder that the HCM model may not be reliable in these cases.

As an illustration of the reason for this warning, consider how the circulating flow increases as the overall demand
increases. The graph on the left shows that the ARCADY model will cap the entry and thus circulating flows,
whereas the graph on the right shows that, with the HCM model, the circulating flow would eventually become
infinite. These effects can also be important if the V/C ratio is close to 1.0 for short periods, and are fully
accounted for in the ARCADY model by its time-dependent queueing model.

- N RS
M Leg 1 - Leg Results (08:00-08:15) - Circulating Flow (PCE/hr) | Eastbound - HCM Lane 1 - Conflicting Flow (PCE/hr)

Eastbound - HCM Lane 1 - Conflicting Flow
(PCE/hr) against A1 [HCM 2010] - Network Flow
Scaling Factor (%)

Leg 1 - Leg Results (08:00-08:15) - Circulating Flow
(PCE/hr) against A1 - Network Flow Scaling Factor (%)
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17.1.11 Multi-lane roundabouts

The ‘Example Problem 2: Multilane roundabout’ on pages 21-33 to 21-38 of HCM 2010 Chapter 21 describes a
more complex roundabout.

This can be set up in the same way as described in the previous sections, but with the following extra steps.

Firstly, ensure that the Number of Conflicting Lanes is correctly entered for each entry lane. For the Southbound
entry, for example, both entry lanes conflict with two circulating lanes.
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Secondly, on the two-lane entries (Southbound, Eastbound and Westbound legs), the two lanes should be set as
Nearside or Offside types, so that the correct capacity model is used. For these lane types, the Destination Legs
field must be entered manually. For example, traffic using the nearside (right) lane on the Southbound entry can
travel only to the Eastbound arm, so that arm’s ID (‘EB’) is entered. On the offside (left) lane, vehicles can travel to
the southern (NB) and eastern (WB) arms, so ‘NB, WB’ is entered. The circulating flows will then be calculated
correctly.

HCM 2010 Lanes - 1 - HCM Example Roundabout 1

Legs: 9
w
WE - Westbound

EB - Eastbound
MB - Northbound

HCHM Lanes for SB - Southbound - 1 - HCM Example Roundabout 1 HCM Calibration. ..
; =
Lane type Nearside < Offside =
Humber of conflicting lanes 2 2
Destination legs EE NEWE
Demand (PCE/hr) 439.47 3211
Ped flow (Ped/hr) 0.00 0.00
Conflicting flow (PCE/hr) 77211 77211
Capacity (PCE[hr) £EE.19 £33.27
Q95 (PCE) 430 234
Delay (s) 18,70 14,19
v/c 0.85 0.51
LOS

Show lanes for all legs l ’ Leg results

Thirdly, the split of traffic that has a choice of lanes must be considered. This is modelled in detail by Junctions 9’s
Entry Lane Simulation mode, but, assuming you are using HCM mode, there are two methods:

1. Set up the movements that you believe are used on-street (regardless of lane markings etc). If there is a
choice of lane, Junctions 9 will assume that such traffic is evenly distributed across those lanes. Junctions
9 will calculate flows using this assumption in conjunction with the input turning counts.

2. Use the methods described in HCM 2010 Chapter 21, pages 21-15 and 21-21. Junctions 9 will not perform
these calculations, but does allow you to enter the traffic split that you arrive at.

The multilane roundabout example uses the second method. This involves two modifications to the data:

Westbound entry: the offside (left) lane is quoted as operating as a ‘de facto left-turn lane’, and so its Destination
Legs should be set to ‘NB’ only.

Eastbound entry: the lane movements are unmodified, which means that both lanes carry straight-ahead traffic.
HCM 2010 suggests a default split for such cases — regardless of turning proportions - which you can apply if you
wish. In the example, the quoted figure is that 0.53 of ALL demand on the entry uses the nearside (right) lane, and
0.47 of ALL traffic uses the offside (left) lane. In order to set this up, enter these ratios in the Destination Legs
fields, in the format ‘=XX’, as shown in the screenshot below. Lane arrows in the diagram are NOT shown in this
case.
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HCM 2010 Lanes - 1 - HCM Example Reundabout 1 =]

Legs:

WE - Westbound
SB - Southbound
EB - Easthound
ME - Morthbound

e

HCHM Lanes for EB - Eastbound - 1 - HCM Example Roundabout 1 HCM Calibration. ...
HCHM Lane 1 2
Lane type Nearside = Offside =
Number of conflicting lanes 1 1
Destination legs =0.53 =047
Demand (PCE/hr) 437.63 7.2
Ped flow (Ped/hr) 000 %]
Conflicting flow (PCE[hr) 7E4.21 TE4.21
Capacity (PCE/hr) 526,24 526,24
Q95 (PCE) 8.20 610
Delay (s) 3045 .18
v/C 081 072
LOS

’ Show lanes for all legs ] ’ Leg results ]

When these modifications are made, the results from Junctions 9 will match those quoted in HCM 2010 Chapter
21, as shown below. Please note that you will obtain different results if using HCM 2016 roundabout coefficients.

HCM 2010 Chapter 21 Junctions 9
Control Delay LOS Control Delay LOS

LANES
Northbound entry 13.4 B 13.42 B
Southbound left lane 14.2 B 14.19 B
Southbound right lane 18.7 C 18.7 C
Eastbound left lane 27.2 D 27.18 D
Eastbound right lane 35.4 E 35.45 E
Westbound left lane 13.9 B 13.87 B
Westbound right lane 11.7 B 11.71 B

LEGS
Northbound 13.4 B 13.42 B
Southbound 16.8 C 16.76 C
Eastbound 31.5 D 31.56 D
Westbound 12.9 B 12.88 B
INTERSECTION 19.7 C 19.79 C
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17.1.12 HCM Roundabout Calibration

HCM calibration is available from the Calibration link on the HCM screen. This will show a datagrid of the A and B
coefficients for each lane type (see HCM 2010 Chapter 21 page 21-23). These are related to the critical and follow-
up headway of each lane type, as described in HCM.

To set all coefficients to default values from either HCM 2010 or HCM 2016, use the links at the bottom of the
screen. The screenshot below shows HCM 2016 defaults.

HCM Calibration
I_'ICM N Lane type ciruu:;:ing :::: A B
Calibration lanes lanes
[ 3 1 Single lane - | 13E0,00 -0.00102
2 Single lane - 2 142000 -0.D00ES
3 Nearside - 1 142000 -0.000r51
4 Nearside - 2 142000 -0.D00ES
3 Offside - 1 1420.00 -0.00051
& Offside - 2 1350.00 -0.00052
7 Yielding bypass - 1 1380,00 -0.00102
8 Yielding bypass - 2 142000 -0.00085
9 Non-yielding b... i 95555.00 0.00000
HCM 2010 Defaults HCM 2016 Defaults

The calibration values apply to the entire file.

If you want to investigate the sensitivity of a roundabout, you can use the x-y graph generator, and other
functions, of the Analyser Screen as usual. (As well as the A and B parameters, you can alter the overall
roundabout capacity scaling factor as with any ARCADY run.) However if you want to change several calibration
parameters then it is probably easiest to do this by copying the data file into a new file and then making the
changes.

172 HCM TWSC Intersections

Some of the same considerations and data entry methods described in HCM Roundabouts apply.

The rest of this section is a step-by-step guide to setting up a TWSC intersection, using data from the ‘Example
Problem 1: TWSC T-Intersection’ on pages 19-43 to 19-52 of HCM 2010 Chapter 19.

Begin by browsing to the intersection of interest and set its Intersection Type to ‘HCM TWSC'. Some TWSC
properties apply to the whole intersection and will appear as properties of the intersection when the type is set to
TWSC.

Showing the Junction Diagram is useful as it will confirm how many lanes are present on each leg. By default,
there is a single lane on each leg which allows all movements. Dotted lined represent non-yielding movements
from the minor streets, as with PICADY diagrams.
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To add more lanes, right-click in a lane and use the Add/Delete options.

If you add lanes, movements are assigned automatically using the most common defaults, but you can change
them if necessary by double clicking on the lane to show its properties and changing the Destination legs property,

or as follows:

In the Junction Diagram, click on the Assign Lanes button.

- Fﬁl

Aszzign Lanes

Next, click on the lane that you want to alter.
Then click on a destination arm. (Click on the grey central part of the arm. The destination arm can be the same as

the arm containing the lane, which will affect U-turners.)

The corresponding movement for the lane will be toggled on or off.
You can repeat the process for other lanes until you cancel Assign Lanes mode.

Leg IDs are assigned automatically but if you wish you can enter a name for each leg and then display this name in
the diagram etc; see Sorting and Display Options.

In this example there is one lane on the eastbound and northbound approaches, and two lanes on the westbound
approach. The intersection is a T-intersection, so the southbound approach does not exist at all. Rather than
delete Leg B, delete the default lane on Leg B leaving behind a dummy leg with no lanes. Then use the Assign Lanes
tool to remove the movements from the other legs that are showing as entering this dummy leg.
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Enter the HV% of 10% on all approaches using the Vehicle Mix screen as usual.
There are a number of properties that can be specified for the intersection, each leg and each lane, but in this
example all are left as their default values.

In the properties for the current Demand Set, set the profile type to FLAT, use a 15-minute time segment length
and tick Single time segment only.

The traffic demand (turning volumes) can be entered using the Origin-Destination (0-D) screen as usual, or directly
in the Junction Diagram (see Editing Traffic Flow). (Check that the units for data entry are set to vehicles/hour.)
The completed values are as shown in the screenshot above.

Click the main toolbar Run Model button to run the HCM TWSC model and generate results. These will be shown
in the Summary Results screen as usual for legs and the whole intersection, and you can see individual lane results
by browsing the Data Outline.

_| g a
Show ~ Columns - U Customise - Fllhers' Widths: |:|

A % HCM Lane - Time segment results

Leg A 0.5 2.90 0.13 A HCHM Lane 1 2 1 1
Leg B sa Time segment results (08:00... |(08:00... (08:00... | (08:00...
Leg C w1 0.00 0.00 A Destination legs c b AD ac
Leg D 1.4 14,95 0.31 B W Has conflict 0O 0O
Demand (Veh/hr) 300.00 | 160.00 | 2B0.00 | 160.00
‘Capacity (Veh/hr) 123754 520.56
Queues5 (Veh) 0.44 125
Delay (s) 8.34 1455
V/C Ratio 0.13 0.31
LOS A E
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The results shown in Junctions 9 match those shown in HCM 2010 Chapter 19 other than minor rounding

differences:

HCM 2010 Chapter 19

Junctions 9

Westbound left delay (s) 8.3 Arm A, Lane 2 =8.34
Westbound left Q95 0.4 Arm A, Lane 2 =0.44
Northbound approach delay (s) 149 Arm D =14.96
Northbound approach Q95 1.3 ArmD=1.4
Intersection delay (s) 4.1 414

A more complex example is given in ‘TWSC Example Problem 3’ in HCM 2010 Chapter 32. Setting this up in
Junctions 9 requires the following additional steps:

e Use a PHF traffic profile type, with PHF factor set to 0.92
e Intersection>Median Type = ‘Raised Curb’
e Intersection>Median Storage = 2 vehicles

e  For the minor legs, browse to HCM Leg Properties and tick Has Flare and set Flare Storage = 1.

e Set up three lanes on each of the major legs.

When complete, the intersection will look like this in the diagram (note that not all geometric properties are

shown):
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17.3

HCM AWSC Intersections

Some of the same considerations and data entry methods described in HCM Roundabouts apply

The rest of this section is a step-by-step guide to setting up a AWSC intersection, using data from the ‘Example
Problem 1: Single-lane,T-Intersection’ on pages 20-22 of HCM Chapter 20.

Begin by browsing to the intersection of interest and set its Intersection Type to ‘HCM AWSC'.

Showing the Junction Diagram is useful as it will confirm how many lanes are present on each leg. By default,

there is a single lane on each leg which allows all movements.

from the minor streets, as with PICADY diagrams.

Dotted lined represent non-yielding movements

Intersection Diagram
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Connect  Assign Lanes  Edit Demand

Leg A

To add more lanes, right-click in a lane and use the Add/Delete options.

If you add lanes, movements are assigned automatically using the most common defaults, but you can change
them if necessary by double clicking on the lane to show its properties and changing the Destination legs property,

or as follows:

In the Junction Diagram, click on the Assign Lanes button.

i

Aszzign Lanes

Next, click on the lane that you want to alter.

Then click on a destination arm. (Click on the grey central part of the arm. The destination arm can be the same as
the arm containing the lane, which will affect U-turners.)

The corresponding movement for the lane will be toggled on or off.
You can repeat the process for other lanes until you cancel Assign Lanes mode.
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Leg IDs are assigned automatically but if you wish you can enter a name for each leg and then display this name in
the diagram etc; see Sorting and Display Options.

In this example there is one lane on the eastbound, westbound and southbound approaches. The intersection is a
T-intersection and the northbound approach does not exist at all. Rather than delete Leg D, delete the default
lane on Leg D leaving behind a dummy leg with no lanes. Then use the Assign Lanes tool to remove the movements
from the other legs that are showing as entering this dummy leg.

Intersection Diagram ﬂ
k @ Dod. W WS A @

Seka | View | Shaw t | Backgound  Ovelsys Sty | Flows | Options
Leg B ~
L 2 [ ]

|
(==
(=}

4 »

- < 1 .
& Y
g] o
— >
[ ] 1 = »
s0 + [
300,
v
.
Leg D
< > v
A N 3 (&1 ..' bl
Add a new... Label Manipulate... Auto-amange R;’:'Je Spacing Connect .ﬂ\ssg.'ﬂl's EC:D:”E'C Measure

Enter the HV% of 2% on all approaches using the Vehicle Mix screen as usual.
In the properties for the current Demand Set, set the profile type to PHF, use a 15-minute time segment length
and tick Single time segment only. In the Demand screen, enter 0.95 as the PHF.

The traffic demand (turning volumes) can be entered using the Origin-Destination (O-D) screen as usual, or directly
in the Junction Diagram (see Editing Traffic Flow). (Check that the units for data entry are set to vehicles/hour.)
The completed values are as shown in the screenshot above.

Click the main toolbar Run Model button to run the HCM AWSC model and generate results. These will be shown
in the Summary Results screen as usual for legs and the whole intersection, and you can also see individual lane
results by browsing the Data Outline.
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Leg Results

Customisz ~ Fiters » Widths: |:|

% Leg Results
Leg

A B C Total
Leg Results (08:00... | (08:00... (08:00...| N/A
Total Demand (Veh/hr) 42105 | 157.8% | 38B42 | 4737
Intersection Arrivals (Veh) 10526 | 39.47 92141 | 23684
V/C Ratio 0.555 0.252 0.503 0.55
Queuess (Veh) 35 1.0 3.0 NfA
Delay (s) 13.539 | 10652 | 13.031 | 1286
LOS B B B B

Summary Results

Show = Columns -

AM
o v o v s

Intersaction
Delay (s)
2015
Leg A 3.0 13.34 0.56 B
Leg B 1.0 10.635 0.25 B
= 12.86
Leg C 3.0 13.023 0.51 B
Leg D

Time segment results a

Customisz » Filters ~ Widths: |:|

@ HCM Lane - Time segment results

HCM Lane

Time segment results

Destination legs

Demand (Veh/hr)

Capacity (Veh/hr)

Saturation capacity (Veh/hr)

Queued5 (Veh)

Delay (s)

V/C Ratio

LOS

Service time (s)

Headway (5)

The results shown in
differences:

Junctions 9 match those shown in HCM 2010 Chapter 20 other than minor rounding

HCM 2010 Chapter 20 Junctions 9

Eastbound approach headway 4.97 s (end of Step 11) Arm C =4.98
Eastbound approach capacity “approximately 720” veh/hr Arm C=710
Eastbound service time 2.97s Arm C =2.98
Eastbound approach delay 13.0s Arm C =13.03
Eastbound Q95 2.9 veh Arm C=2.92
Westbound approach delay 13.5s Arm A=13.54
Southbound approach delay 10.6 s Arm B =10.65

Intersection delay 12.8 12.86

A more complex example is given in ‘AWSC Example 2’ in HCM 2010 Chapter 32, p32-53. Setting this up in
Junctions 9 requires the following additional steps:

e Use a FLAT traffic profile type
e Set up two lanes on Arms A+C and three lanes on Arms B+D
e Assign lane movements as shown in the diagram below (should just need to remove the default straight-

ahead movements from Lane 1 of Arms B+D)

When complete, the intersection will look like this in the diagram (note that not all geometric properties are

shown):
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Leg C
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18 Analyser Screen

.-"‘-""l Click this button on the vertical toolbar to show the Analyser Screen. You must be in Advanced Mode.

The Analyser Screen includes a number of powerful tools for
producing graphs and charts and for studying the effects of small
changes in input parameters. It also includes an optimising tool that
attempts to maximise or minimise the value of any output
parameter by varying a selection of data parameters.

The various modes of the Analyser Screen are selected via the large
buttons at the top of the window, with sub-modes appearing as
appropriate. The lists of input and output variables are used for all
modes, although certain items and columns will become disabled or
may disappear depending on the mode selected.

Before using any Analyser mode, we recommend performing a
normal run first to make sure there are no errors in the file.

TIP: to use the graphs within your own reports: simply right-click on
a graph and select one of the Copy options, then paste it into your
application.

181 Adding inputs and outputs

Analyser (=]

X-Y Graph I ITimeGraph] [ Optimiser ‘ I Scatter

Common X-Y graphs

Input Variables: [C] Auto-setranges: | 10%

[[] wuo-ze (Select data field from data editor) Add all Ams{Streams

Variable Min Max  Step

Al- - Network flow scaling factor (%) 5 |10

Remove  Remowve All  Reser Ranges

‘Output Variables: Auto-colour

[ Atz Add: Al - - Network flow scaling factor Agd 2ll Arms/Sresms

Add all Time Segments

Variable Colour

Arm 1- Max delay (s} [
ey
Arm 3 - Max delay (s) lGreen |

Remove  Remove All

[Load Grapi... ~| [ saveGraph | [ Delete Graph

The Analyser Screen is split between ‘inputs’ in the upper half of the screen and ‘outputs’ in the lower half.

Inputs cover any data field item that can be entered in the Data Editor. To add an input to the list of input variables,
click on it in the Data Editor (or a Data Grid) and then click on the Add.... option in the Input Variables panel.

Outputs cover any data field that is shown in the Data Editor as a result type, i.e., any item with a light green
background. (Advanced users can also add other data items as outputs.) To add an output to the list of output
variables, click on it in the Data Editor (or a Data Grid) and then click on the Add.... option in the Output Variables

panel.

You can quickly select certain pre-defined common graphs by using the Common Graphs links.

For both inputs and output, turn on Auto-add in order to automatically add each field clicked on in the Data Editor.

This is useful when adding a large number of data fields.

Only numerical items can be added. Items may refer to a particular arm and/or time-segment, or may be more

general items such as overall flow scaling factor.

Use the Remove options to clear the lists and Reset Ranges to reset all ranges to default values.

Once you have added items, you can quickly go back to the corresponding item in the Data Editor by double-clicking

any row in either list.

Outputs may have a colour assigned for each item, to distinguish the various outputs on graphs. Set a colour by
double clicking in the colour column. Use the Auto-colour to quickly assign colours.
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For both inputs and outputs, use the Add All Arms/Streams buttons to quickly add a copy of all current inputs or
outputs for all arm/streams/lanes in the file. (If the file contains a mixture of different junction types, this may result
in a graph that shows outputs for both Roundabout arms and Priority Intersection streams.)

For outputs, there is also an Add all Time Segments button to add the same output for each time segment.

The lists can be sorted by any column by clicking the column header.

18.1.1 Saving graphs; using graphs in reports

You can save the definition of X-Y graphs and Time graphs by clicking Save Graph at the bottom of the screen. To
retrieve a saved graph definition, select it from the dropdown list.

These definitions are saved with the file. Note that only the definition is saved (i.e. the input/output variables and
ranges), not the actual graph itself.

You can also embed graphs in reports. To do this, firstly save the graph definition. Then go to the Report Viewer,
click the Graphs option and click the browse button to select one or more of the saved graphs. Refreshing the

report will then include the graph(s) at the end of the report.

generated for each Analysis/Demand Set.

If necessary, a separate set of graphs will be
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182 X-Y Graph Mode

This mode produces graphs showing how one or more outputs from Junctions 9 vary as an input variable is altered
over a defined range.

If there is only one input and output variable, then the input variable is used as the graph’s x-axis, and the output
variable as the y-axis. If there are more items, then you must select the items to use by clicking in the Input/Output
Variable lists and, if necessary, holding down CTRL to select multiple rows.

As an example, consider a graph of showing how the RFC on Arm 1 varies as the flow scaling factor on Arm 1 is
varied. To set this up, follow these steps:

e Show the Analyser Screen and select X-Y Graph mode.

e  Show the main Demand screen, make sure that Arm 1 is displayed, and click on the Flow Scaling Factor for
Arm 1. Click on the Add option in the Input Variables section of the Analyser screen to add this variable.

e Show the Data Editor and browse to time segment results for Arm 1 (for a particular time segment, or for
the whole period). In the Data Editor, click on the RFC data field and then click Add in the Output Variables
section of the Analyser screen to add this variable.

e The range of the input variable is set by default to the built-in range of the variable, which in this case is 1-
999. A step-size is also set automatically, but you may wish to change this depending on the accuracy and
speed required. The Analyser screen should now look like the below:

Analyser =]

e [l s [l v [l pe—— —

Input Variables: [[] Auto-setranges: | 10%

[[] Auto-add & Add: Arm 1 - Flow Scaling Factor (%) Add zll Arms

Variable Min Max Step

Arm 1 - Flow Scaling Factor (%) 1 599 100

W Remove  Remove Al Reset Ranges

Qutput Variables: Auto-colour

[ Auto-add [ Add: Arm 1 - Flow Scaling Factor (%) Add zll Arms
Variable Colour

Arm 1 - Time Segment Results (08:00-08:15) - RFC () Mavy ]

¥ Remove  Remove Al

e Press either the Line or Bar button under the X-Y Graph mode button to generate the graph. This will

perform a set of model runs and plot the results. As might be expected, the RFC increases steadily as the
flow scaling is increased.
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Graph - Arm 1 - Time Segment Results (08:00-08:15) - RFC () against Arm 1 - Flow Scaling Factor (%2
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*These values could not be determined and are not plotted on the graph

Use this value

Arm 1- Arm 1-
Flow Time
Scaling Segment
Factor Results
(5&) 15:00-08: 15
1.0 0.0
101.0 0.5
201.0 1.0
301.0 1.5
401.0 21
501.0 2.6
601.0 31
701.0 3.6
801.0 4.1
(150.0, 6.0)

Redraw | Modify

B

-

NOTE: the order of graph points is assigned randomly; this is so that the shape of the graph becomes apparent
quickly and you do not have to wait for each point to be plotted one by one.

Right-click on the graph to access a menu for copying the graph to the clipboard.

Almost any set of parameters can be investigated in this way by using the x-y graph generator. The example below
shows how accident index increases as the proportion of motorcycles entering the roundabout increases.
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*These values could not be determined and are not plotted on the graph

Use this value

Graph - Arm 1 - Vehicle Accidents Index () against Arm 1 - Motorcycles Entry Flow (AADT x1000)
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250.9 | =
317.4

BT

Redraw | Modify

To plot more than one item, simply add the items required to the Output Variables list and then select all those to be

plotted by holding down CTRL whilst clicking on the rows.
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Analyser

=]
{ X-Y Graph J [ Time Graph ] [ Optimiser ] [ Scatter ] [ Marginal
Input Variables: [] Auto-setranges: |10%
[ Auto-add & Add: Arm B - Flow Scaling Factor (%) Add all Arms
Variable Min Max Step
Network Flowe Sesling Factor (%) 100 300 _

X Remove  Remove All Reset Ranges

QOutput Variables:

[[] Auto-add [ Add: Arm B - Flow Scaling Factor (%)

Variable

% Remove  Remove Al

The example below shows the end queue on all arms as the network flow scaling factor is increased beyond 100%. It
shows that, as overall traffic flows are increased, the queue on Arm D (the purple line) becomes a problem before

queues on the other arms become significant.

Graph

AT D - End Quaue (Veh)
m A B - End Quaus (Veh)
WA A - End Quaus (Veh)
WA C - End Queus (Vek)

500,
450E
400E
350E
3005
250E
2006 E
150F- —
100E —L
SoE

? ] J— P revvl OOV | |
0 120 140 160 180 200 220 240 260 280 300

Network Flow Scaling Factor (%)

(292, 500)

Network Flow Scaling Factor (%c): 100 Use this value Redraw | Modify

If the items plotted are different items but of the same type, then the scale and gridlines are shown as usual. For
example, the graph below shows demand, capacity and entry flow for a particular arm varying as the flow scaling
factor is increased, all shown in units of veh/min. (To use different units, use the Units screen.) The graph clearly
shows demand increasing linearly (the blue line), and capacity (green) decreasing as the roundabout becomes busier.
The actual entry flow (red) initially increases in line with demand but is then limited by the decreasing capacity.
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B Arm D - Demand (Veh/min)
B Arm D - Entry Flow (Veh/min)
B Arm D - Capacity (Veh/min)
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Network Flow Scaling Factor (%)

If the items plotted are of different types then the scale is removed and the graph becomes schematic only. In these
cases, such as the below, the lines should only be used to study trends and not to read absolute values. The units of
each item are shown in the key as usual and, by choosing different units, the relative ‘sizes’ of each type of item can
be controlled.

H Arm D - End Queue (Veh)

B Arm D - Capacity (Veh/min)
B Arm D - Entry Flow (Veh/min)
B Arm D - Demand (Veh/min)

P

1 1 1
80 85 90 95 100

Network Flow Scaling Factor (%)

18.2.1 About X-Y Graphs

When running x-y graphs, one variable is altered while everything else in the file remains constant. Often this will
be unrealistic, since there are so many interactions between variables, especially geometric ones. For this reason
the Scatter Mode may often be a better choice, even though it only gives results in terms of a maximum and
minimum value.

In particular, if plotting a geometric item such as entry width as the x-axis, remember that all other geometries will
be held constant. If reality, if there is a flare, then the effective flare length would also alter as the enter width
changes. However, the x-y graphs are still extremely useful in terms of showing trends and the overall effects on
results.
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When using approach width, entry width or flare length as input variables, you may find that nothing is generated.
This is usually because, for example, you have specified a zero flare length and then try to vary the entry width. Zero
flare length implies that the entry width equals the approach width, and ARCADY checks for this and prevents any run
if this rule is broken. Similarly, you cannot alter the flare length if the approach and entry widths are equal. We
recommend setting all three parameters to different values BEFORE using them in the Analyser screen

18.3 Time Graph Mode

This mode provides a way to see how any output variable varies over time (if at all). Note that, unlike the other
modes, you must have previously run the file.

The Input Variables panel is not active in this mode. In the Outputs Variables panel, set up the output(s) that you
want to study. If any of the variables do not vary over time (i.e. they are not part of a time-segment input or output),
then they will be ignored.

Press the Line or Bar buttons to plot the data graphically, or use Table to show the data numerically, as shown in the
examples below which show how RFC varies over time. The data in the Table screen can be selected and copied into
a spreadsheet or similar.

Graph - Time Graph ]
mAm A - P.Fc.]
0.5
0.4
0.3
0.2
0.1
0.0
|5 v © g || g © g 5§|g
l."l T D l"l T Cl l"l T Cl l."] T D
S| g |8l |8 8|8 |8 8 | & & |3
FEE-EE-EE-EE-R - - - - - E-R =
= o = = X = = &l = = o =
222|155 |5 ||| |2 o<
(8.6,0.5)
* These values could not be determined and are not plotted on the graph Redraw | Modify
Time Yalues =]}
a
(16:00- | (16:20- | (16:40- | (17:00- | (17:20- | (17:40- | (18:00- | (18:20- | (18:40- | (19:00- | (19:20- | (19:40-
16:20) | 16:40) 17:00) 17:20) 17:40) 18:00) 18:20) 18:40) 19:00) 19:20) 19:40) 20:00)
Arm
,:lkF-C 0.12918 | 0.1543 | 0.19%901 | 0.26576 | 0.34538 | 0.41382 | 0.44257 | 0.41906 | 0.35585 | 0.27907 | 0.21118 | 0.16274
0

After using the Add All Arms options and assigning colours, the graph now shows the RFC for all arms on the same
graph:
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Graph - Time Graph =]

mAm A -RFC])
mAm B -RFC{)
mAm C - RFC()
mAm D - RFC()
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(16:20-16:40)
{16:40-17:00)
(17:00-17:20)
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{17:40-18:00)
{18:00-18:20)
(18:20-18:40)
[18:40-19:00)
{19:00-19:20)
[19:20-19:40)
(19:40-20:00)

(10.7, 0.5)

*These values could not be determined and are not plotted on the graph Redraw | Modify

It is also possible to plot charts where different types of item are shown, as in the example below where a variety of
outputs for Arm A are shown. In this case, the label and scale on the y-axis is removed as there is no scale that can
be used for all of the items; the graph is schematic only.

Graph - Tirme Graph =]

mAm A -RFC()

m A A - End Qusus (Veh)
Am A - Queusing Rate OF Delay (Veh-min/min)
Am A - Average Delay Per Ariving Vehicke (min)

3
.

(19:40-20:00)

(16:00-16:20)
(16:20-16:40)
(16:40-17:00)
(17:00-17:20)
(17:20-17:40)
(17:40-18:00)
(18:00-18:20)
(18:20-18:40)
(18:40-19:00)
(19:00-19:20)
(19:20-13:40)

(7.9, 0.8)

*These values could not be determined and are not plotted on the graph Redraw | Modify

For more advanced analysis, we suggest using the Table mode and then selecting the entire table and pasting into a
spreadsheet.

Advanced users may wish to make use of a further mode: if the Line or Bar button is pressed using the right-mouse
button, the graph window will appear outside the main program window and will be semi-transparent, allowing
several graphs to be overlaid as in the screenshot below. This can be useful if overlaying graphs that use different
units and scales, where, for example, one set of points would be much smaller than another and so would not show
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up. Instead, plot the graphs separately and then overlay them using this right-click mode. Remember that the graphs
will become ‘detached’ from the main Junctions 9 window.

Graph - Time Graph =R X

m Am B - End Quevs (Veh)
m Am A - End Quaus (Veh)
m Am C - End Quaus (Veh)
W Am D - End Quecs (veh]
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(07:30-07:45)
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(08100-08:15)

18.4 Optimiser Mode

The Optimiser Mode attempts to find values of all selected input variables that cause the values of all selected
output variables to meet user-defined targets. Obviously this is not always possible, but by setting the target to a
very low or high value, you can easily see the minimum/maximum achievable values. The optimiser works by using
an algorithm that varies the input variables in such a way that it quickly finds a solution, although, leaving the process
to run for longer can lead to improved accuracy.

As an example, consider varying both the entry width and flare length on each arm in order to minimise RFC on all
arms. To do so, set the screen up as shown below. The Max value of the flare length is set to 999 by default, but
usually you will want to choose more realistic ranges. The column titled Optimised Value starts off by showing the
current value of the variable to be optimised and will change during the optimisation process. The Current value of
each output variable shows the value of each output from the last run of the program, and is shown for comparison
purposes. In the Target column, enter the desired value for each item. In this case, we want the RFC to reduce as far
as possible, so zero has been entered.

Junctions 9 User Guide (Issue E)



Analyser Screen Page 302

Analyser 2
X-Y Graph l l Time Graph l l Optimiser ] l Scatter l l Marginal
O

I:‘ Debug: Try 2ll targets and put on dlipboard Spesd ) Accuracy

Input Variables: |:| Auto-set ranges: 10%%

[[] Auto-add & Add: Central Island Diameter (m) Add all Arms

- - Optimised

Variable Min Max value

Arm A - E - Entry width (m) 3 16 3

Arm A - [ - Effective flare length {m} ] 100 ]

Arm B - E - Entry width (m) 3 3

Arm B - I' - Effective flare length {m)} ] 100 ]

Arm C - E - Entry width {m) 3 16 3

Arm C - I - Effective flare length {m)} ] 100 ]

)( Remove Remove Al Reset Ranges \_‘/) Use optimised values

Qutput Variables:

[] Auto-add & Add: Central Island Diameter (m) Add zll Arms

Variable Current Target Achieved

Arm A - Time Segment Results (16:00-16:20) - RFC (} 0.12918 0 0
Arm B - Time Segment Results (16:00-16:20) - RFC () 0.15172 0 0
Arm C - Time Segment Results (16:00-16:20) - RFC () 0.12201 0 0

V€ Remove  Remove Al

To begin the optimisation process, click the Go button. This may take some time but can be cancelled at any point
and the best values found so far will be used. During optimisation, the screen will update periodically to show the
optimised values and achieved value of each output. (Note that these do not necessarily show the best values so far,
but, the best value so far will be used if the optimisation is cancelled.)

NOTE: In some cases, the optimiser may appear to do nothing. This is often because the ranges of the input
variables are such that the file will not run when the optimisation process begins. This may be due to the effect of
other variables which are not necessarily in the list. In this example, the entry width is set to vary between 3 and
16m. If however the approach road width was 10m, then it would be best to set the entry width to vary between 10
and 16m, so that all values of entry width are valid given approach road width.

NOTE: We recommend that you set the min and max ranges in the optimiser to values that are valid and consistent
with the roundabout geometries. For example if the approach width on an arm is 7m, the minimum possible entry
width is 7m (otherwise an error will occur). In this case, the entry width range should be set to 7-16m and the
optimiser will optimise within this region.

When the run is complete, the achieved values and final optimised are shown, as below:
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Analyser =]
X-¥Y Graph ‘ ‘ Time Graph ‘ [ Optimiser ‘ Scatter ‘ ‘ Marginal
(_D) Go
Debug: Try all tangets and put on clipboard Spead { Accuracy
Input Variables: Auto-set ranges:
Auto-add [ Add: Arm A - V - Approach road half-width (m) Add all Arms
s = Optimised
Variable Min Max value
Arm A - E - Entry vidth (m) £ 15 1%
Arm A - | - Effective flare length {m) 100 100
Arm B - E - Entry width (m) | = G 1
Arm B - T - Effective flare length (m) 100 100
Arm C - E - Entry vidth (m) 15 1%
Arm C - | - Effective flare length {m) 100 100
)( Remove  Remove All Reset Ranges “/) Use optimised values
Qutput Variables:
Auto-add [ Add: Arm A -V - Approach road half-width (m) Add all Arms
Variable Current Target Achieved
Arm A - Time Ssgment Results (16:00-16:20) - RFC [} 0.12518 0 0.04602
Arm B - Time Sagment Results (16:00-16:20) - RFC [} oasz I oossss
Arm C - Time Segment Resuks (16:00-16:20) - RFC () 0.12201 0 0.04571
¥ Remove  Remove All

In this case the results are unremarkable and the optimiser has simply set both the entry width and the flare length
on each arm to its highest allowed value, as this has reduced the RFCs. To transfer the optimised values into the
actual data file, press the Use Optimised Values button.

If the vehicle accident index on each arm is added as an output variable and the optimisation repeated, the effects
would now compete, as increasing entry width improves capacity but worsens safety. In this case, the optimiser (if
otherwise unconstrained) would leave entry width set to a minimum but would increase flare length to its maximum,
because flare length (in isolation, as used for capacity) has no effect on accidents. Accidents are however affected
by approach width, so are indirectly affected by flare length. An improved run, therefore, would make use of
approach width as well as entry width and flare length. In general, the more parameters that are varied, the more
‘realistic’ the optimisation, although obviously in reality most parameters will actually be constrained in some way.

Another use of the Optimiser is not to set the targets very low or high, but to set them to the same values are their
current values. By varying small numbers of input variables, you may then be able to find alternative geometries
(say) that give the SAME results.

For example, say the entry width and flare length on an arm are 6m and 12m respectively, and this gives an RFC on
the arm of 0.536. If the entry width is reduced to 5m, what flare length would give the same RFC? To answer this,
change the entry width, then add the flare length as the only input variable in the Optimiser. Add the RFC as the only
output variable, and set its target to 0.536 — i.e., the same as the current value. Start the optimiser: this time the
answer should appear very quickly and in this case is approx 32m. If you use 32m as the new flare length, then run
the file, you should get exactly the same results as before.

(If you set the target RFC to zero, the optimiser will simply set the flare length as high as possible.)

NOTE: Working with flare lengths as described above requires a certain amount of interpretation. It is not
necessarily easy to translate a set of entry widths and flare lengths into an actual design, but, the example above
illustrates how the optimiser can be used to get approximate figures that may then feed into a more detailed design
process.

Junctions 9 User Guide (Issue E)



Analyser Screen Page 304

18.5 Scatter Mode

Scatter Mode chooses a large number of random values for all input variables, between user-defined ranges, and
assesses their effect on all output variables.

In the simple example below, the user has investigated the effect of changes in the entry width of Arm A. The
original value for the entry width was 4m, which gave an end queue on the arm (in a particular time segment) of 13.6
vehs (as shown in the Current column of the output variables). If the entry width measurement was inaccurate by
0.2m, what would the effect be on the end queue? To answer this, the Min and Max values have been set to 3.8m
and 4.2m and the Go button clicked to run the analysis. The Low and High values of the end queue appear as
approximately 11 and 17 vehicles. That is, an uncertainty of 0.2m in the entry width measurement leads to a
possible variation in queue of 6 vehicles. The answer is arrived at by choosing many random values of entry width
within the range and performing a run of the analysis model, and recording how the chosen result varies.

NOTE: Any effects shown here are independent of the uncertainty in capacity estimates and the underlying random
nature of queues. The range of queue shown in this example is a range of mean queues.

Analyser =
X-Y Graph ‘ l Time Graph ‘ l Optimiser ‘ l Scatter ] l Marginal
(») Go
Speed [ Acouracy D Capture results spread Bias ends
Input Variables: [ Auto-setranges:
[[] Auto-add B Add: Arm B - Flow Scaling Factor (%) Add all Arms
Variable Min Max
Arm & - Entry width {m} T ‘2

¥ Remove  Remove Al Reset Ranges

Output Variables:

[ Auto-add & Add: Arm B - Flow Scaling Factor (%) Add all Arms
Variable Low High Current

Arm A - Time Segment Results {18:40-17:00) - End Queue (Veh) 1122655 | 1657261 |  13.62385

W Remove  Remove Al

Rather than manually entering the Min and Max values, a more convenient method is to turn on Auto-set ranges and
then choose a range, such as 10%, in the drop-down box. The Min and Max will then automatically be set to 10%
below and above the current value of the parameter, and will be updated whenever the current value changes.
(The above example could be set up by setting the auto-range to 5%.)

The above example is a simple one and could just have easily been obtained by plotting an x-y graph of end queue
against entry width. The Scatter Mode is much more useful when varying more than one input parameter. For
example, what if ALL geometric measurements are considered to be uncertain by, say, 5%? The Scatter Mode can be
used to investigate this question because it automatically takes into account interactions between different input
variables — unlike an x-y graph, which can only consider one varying parameter at a time.

The screenshot below shows an example where all of the main geometric parameters for a mini-roundabout for Arm
A have been added as input variables. The Min and Max have been automatically set to 5% below and above the
current value of each variable. The Low and High results now reach from approximately 9 to 24 vehicles,
representing a significant variation in queue length and demonstrating why it is important to make accurate
measurements. The example could be continued by using the Add All Arms options for both input and output
variables to study the effect on all arms of variations on all arms.
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Analyser =]
X-¥ Graph | ‘ Time Graph | ‘ Optimiser | \ Scatter J | Marginal
») Go
Spe=d [ Accuracy I:‘ Caprure results speead Bizs ands

Input Variables: Auto-setranges: 5% -
[[] Auto-add [ Add: Arm A - Minimum approach road half-width (m) Add all Arms

Variable Min Max =
Arm & - Distance to next arm {m) 114 12.6
Arm & - Effzctive flare length {m) B.5E 545
Arm A - Entry corner kerb line distance {m) 13,585 15.015 (|
Arm & - Entry width (m) 38 22 ||
Arm A - Gradient cver 50m (%) 3.8 4.2
Arm & - Minimum approach read half-width (m) 2.5 3.15

¥ Remove  Remove Al Reset Ranges

Output Variables:
[[] Auto-add & Add: Arm A - Minimum approach road half-width (m) &dd zll Arms
Variable Low High Current
Arm A - Time Segment Results (16:40-17:00) - End Queue (Veh) 24171 | 23.507%% | 13.62385

¥ Remove  Remove Al

18.5.1 Scatter Mode: advanced features

If the Speed-Accuracy slider is set to the most accurate setting then the Scatter Mode will take longer to run but
may give more accurate results. (Usually, this will not be necessary unless varying a large number of parameters.)

The Bias Ends option is turned on by default and is used to ensure that the minimum and maximum values of each
input variable are considered more often than would otherwise be the case. Scatter Mode works by choosing
random values of each variable and carrying out runs. Generally, the extremes of output variable (i.e. the Low and
High results), correspond to extremes of input variable (although it is unpredictable which input variable will have
the most effect). Some input variables have greatest effect when they are set to their minimum, and others when
set to their maximum. The Bias Ends option means that the Low and High results are usually arrived at quickly.

Advanced users may use the Capture results spread option to study results in more detail. When this is turned on,
each output variable shows a Capture Min and Capture Max parameter. These are initially set to the min and max
allowed value for each variable. Whenever the Scatter Mode process chooses a set of random input variables that
cause the results to lie between the Capture range, the input variables used are captured and made available to
the user.

(In this mode, the Bias Ends option is NOT recommended. You will usually also want to move the Speed-Accuracy
slider to the accurate end.)

The data appears as a temporary text file in your default text editor, which will automatically appear when the
Scatter run is complete.
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| tmpAB8B.mp.txt - Notepad O | C] ||
File Edit Format View Help
larm C - Entry width (m) arm C - Effective flare length (m) Arm € - approach road half-width (r .
5.1098 12.49695 4.35718 4.189 3.57037 4.27502 8.72156 4.29171 5.90172 3.37873 2.80451 3.C
5.37706 13.4103 4.44678 4.06363 3.3915 4.42076 8.97783 4.68861 5.92834 3.34046 2.87973 3.107
5.38275 12.95 4.32265 2.81994 3.49773 4.08959 9.26561 4.326731 5.80998 2.19204 2.775 3.10434
5.3608 12.47442 4.42707 3.99034 3.45925 4.25736 9.10321 4.35761 5.72505 3.34495 2.81169 3.C
5.22973 13.07903 4.37536 3.80048 3.5743 4.36624 B.069793 4.60736 5.91096 3.23797 2.78023 3.C
5.28981 13.56804 4.37951 4.19931 3.49823 4.20783 B.98543 4.702 6.22364 3.33356 2.77127 3.1
5.103 12.73287 4.31118 4.107 3.64716 4.21077 9.13127 4.6B177 6.25062 3.36306 2.78932 3.1
1| 5.46627 13.60248 4.29413 4.11363 2.59775 4.23017 9.08897 4.57939 ©6.28106 3.24011 2.77252 3.C
5.24712 12.5541 4.44033 4.04422 3.62817 4.35907 B8.87584 4.65707 6.16772 3.19206 2.82808 3.11289
5.39069 13.23578 4.3696 4.13112 3.65729 4.20514 9,23934 4.53695 5.85336 3.31612 2.7802 13.C
5.38837 12.726032 4.43211 3.99676 2.54318 4.30069 B.59356 4.35618 6.1686 2.320163 2.82111 3.1
5.42661 13.39014 4.45619 4.10648 3.41613 4.03899 9.15874 4.68706 5.71797 3.15755 2.8761 3.1
5.14454 13.44322 4.34205 4.10257 3.61217 4.08907 B.7649 4.67811 5.92033 3.32952 2.B2248 3.1
5.01905 13.32222 4.35142 3.86678 3.43772 4.26209 B.87513 4.38627 6.20988 3.16004 2.85335 3.C
5.22026 12.5061 4.3533 3.83363 3.34976 4.04224 B.56358 4.52002 6.09383 3.24798 2.82291 3.14087
5.34269 12.7029 4.38165 3.94056 3.34247 4.08146 B8.9664 4.43303 5.73550 3.38454 2.7724 3,09256
5.14187 12.63436 4.36599 3.81772 3.66084 4.25432 0.12084 4.65072 5.75431 3.35519 2.88035 3.C
5.16828 12.54055 4.46069 4.04748 3.4996 4.31634 9,.07014 4.49707 6.053477 3,30933 2.75741 3.C
5.31867 13.56218 4.45411 4.1235  2.59351 4.4022 B.84731 4.65541 5.90242 2.10456 2.80141 2.C
5.26943 13.35199 4.28384 4.12462 3.39322 4.1295 0.13172 4.29174 5.76467 3.14617 2.84749 3.C
h5.42429 13.15892 4.28101 3.97576 3.37422 4.2292 9.0554 4.54633 5.9223 3.206924 2.B85861 3.C
5.34852 13.27866 4.27375 4.18462 3.37796 4.45348 B.56208 4.38333 5.86246 3.33189 2.86924 3.C
!l5.44583 13.23757 4.30717 3.9042 3.38663 4.12812 9.2762 4.71677 5.89309 3.19522 2.86947 3.C
5.17928 13.60492 4.25039 3.98929 32.35468 4.06485 B.89663 4.4041 5.87784 3,158 2.79054 3.C
5.12459 12.71888 4.25076 4.01722 3.6486 4.06141 9.33985 4.65199 6.17599 3.10815 2.8672 3.C _
a4 m 3

This is not much use on its own but is intended to be copied and pasted into a spreadsheet such as Excel. The data
is arranged with all input variables as columns, followed by all output variables as further columns. Each row
represents one run of ARCADY. By sorting the results in the spreadsheet, the individual input variables which gave
that result can easily be identified and studied or plotted, and so on.

The Capture Results mode can also be used to find alternative sets of input variables that give the same, or very
similar, results. For example: for a given approach width, there are many pairs of entry width and flare length that
give the same capacity (and hence RFC, delay, queue etc). If the entry width is fixed, then the optimum flare
length can be found by using the x-y graph or the Optimiser mode. If however neither value is fixed, then a set of
potential values can be found by using the Scatter mode. Set the entry width and flare length as input variables
with suitable ranges, and capacity (or queue or some other suitable result) as the only output variable. Set both
the Capture Min and Capture Max of the capacity to be within a few percent of the desired capacity. (Note: you
cannot set the Capture Min and Capture Max to the same number.)

The process may take some time to complete but it can be interrupted at any time. The example extract below
shows some results from the above example. A selection of entry width and flare length pairs are listed, each of
which gives a RFC of approximately 0.8. The larger entry widths are associated with smaller flare lengths, and vice

versa.
A B C| D E
Arm A-Entry | Arm A-Effective Arm A-Time Segment

1 |width [m) flare length [m) Results [16:40-17:00) -
2 4.54231 44,58455 0.80822

3 4.54927 44.77189 0.80716

4 4.65959 33.92282 0.80036

5 4.66038 34.16977 0.80003

6 4.67584 26.61049 0.80717

7 4.69124 238.40047 0.80273

3 4.73484 24.93328 0.80306

9 4.812 20.52805 0.80408

10 4.89094 16.30514 0.80984

1 5.01325 15.91508 0.80065

12 5.43586 10.83631 0.80343

13 5.59267 10.31107 0.80007

14 5.81987 8.74176 0.8084

15 7.6455 6.27897 0.80973

16 8.39787 6.11063 0.804438
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19 Additional Tools and Features

19.1 Audit Trail

Junctions 9 includes a facility to store within a file a log that lists all changes made to the file. This can include two
types of information:

e Manually entered status changes such as “Ready for approval”
e Automatic log of every change made to the file

Both types of information are saved with the file and include the date, time and username, so providing an audit
trail which is especially useful if a file passes between several people and/or undergoes several revisions.

To access the Audit Trail, use the button in the main toolbar or go to File>Audit Trail.

To begin with, this will show a blank screen. Click Add status/comment to show a screen where you can pick a
status from a built-in list, or enter your own, along with any comments or description.

-

Audit Trail - File Status and Comments

User; TRL2707D\gb

File Status: |1}t Rg=071=01]
[no status]

Comments: 1 progress,
Intemal =
Revised
Internally approved
Submitted to dient
Revised on dient request
Client approved

] Prompt on each save

2

Save ‘ ‘ Cancel ‘

h 4

After clicking Save, a row will be added to the Audit Trail showing the new entry.

Tick Prompt on each save to force this screen to be shown every time you save the file.

Audit Trail =]
[ Copy » ¥ Clear ~ d Add status/comment Show only status changes [ Log everything (]
Date Event Applies to [ description Active Set User
» Status: First draft Geometries and flows entered; D2 needs checking [a1,D1] TRL2707D\gb [TRL2707D\gburtenshaw]

TIP: right-click anywhere in the grid and turn off Keep inside main application window to let the audit trail window float outside
the main Junctions 9 window.

Manually adding a status in this way obviously requires you to enter something meaningful each time. An
alternative method is to turn on Log everything, which will then provide an automatic log of everything that
happens to the file.

Junctions 9 User Guide (Issue E)



Additional Tools and Features Page 308
The screenshot below shows an example of the Audit Trail in Log everything mode.
Audit Trail =]
=t Copy - )( Clear - Ij Add status/comment Show only status changes [] Log everything (v
Date Event Applies to [ description Active Set User
» File Saved C:\Data\Site 22 project.j9 [A1,D1] TRL2707D'\gH
15/04/2015 11:42 Status: Revised Corrected some geometries and flows [a1,D1] TRL2707D\gH
15/04/2015 11:42 |Run traffic model Analysis [a1,D1] TRL2707D'\gH
15/04/2015 11:41 | Turning Count or Proportion (Veh)': "0.000veh/hr™ --= "215.000Veh/hr™ | Arm 1 - Time Segment Input (08:00-08:15) - Turning element 3 [a1,D1] TRL2707D'\gH
15/04/2015 11:41 | 'PHI - Conflict {entry) angle: "0.0deg” --> "29.0deg” Arm 1 [A1,D1] TRL2707D'\al
15/04/2015 11:41 |'R - Entry radius" "3.0m" --= "24.0m" Arm 1 [a1,D1] TRL2707D'\gH
15/04/2015 11:41 | Changed 'Distance’ units to 'm' [a1,D1] TRL2707D'\gH
15/04/2015 11:41 | Start Start Event Log TRL2707D'gH
15/04/2015 11:36 Status: First draft Geometries and flows entered; D2 needs checking [a1,D1] TRL2707D\gH

I

3

Note that:

e Manually entered status updates are shown in blue. You can filter to only show these rows by clicking

Show only status changes.

e Running the file and saving the file are special events which are shown in grey.

e All other rows describe what was changed in the file.

e The Active Set shows the Analysis Set and Demand Set that were active when the change was made.

e If you undo or redo changes, rows will be removed/restored in the Audit Trail. (l.e. the Audit Trail does

not log explicitly that an undo/redo occurred.)

You can clear either the entire log, or all entries up to a certain time, by using the Clear menu.

You may wish to produce a version of the file with all audit trail information removed. You could do this by simply
clicking Clear and then saving the file, but an alternative method is to click File>Create Client Copy. This will export

a version of the file with a new name and with the audit trail removed, but with the original file unchanged.

19.2 ARCADY 6/PICADY 5 Card Viewer Screen

For users who are familiar with the card type format of ARCADY 6 or PICADY 5, this screen (Tools>ARCADY
The screen will

6/PICADY 5 Card Viewer) shows a representation of the current data file in this format.

continuously update as you change input data.
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ARCADY 6 Card Viewer

inew file)

End
“CT2% ---— RUN PARAMETERS --—-
&PARRM NARMS=3, START=0800, FINISH=0300, INTERV=
“CT3% ----— RUN OPTIONS —-—-—
SOPTION DIRECT=T,DEMSET=Z, TPENT=T, HVIURN=T, sEND
“CT4* -——— ARM NAMES ———-
2 - (untitled)
B - {untitled)
C - {untitled)
* CT3 v
003.00
002.00
003.00
*CT15-25%
1000000000000000000000
“CTxx* DEMAND SET TITLE *
(Scenariol)

15, VEHLEN= 575 &END

003.00
003.00
003.00

000.00
000.00
000.00

Q03.00
003.00
003.00

o13.00
013.00
013.00

000.0
000.0
000.0

-
* CT15 ENTRY DIRECT DEMAND DATA
a000_100 0000.100 0000.100
0000.100 0000.100 0000.100
0000.100 0000.100 0000.100
a000_100 0000.100 0000.100

Warnings (right-click to copy to dipboard)

m

ARCADYG Line
Problem Card

Number
0 0
Times and options from only one Demand Set can be exported, The options from the current Demand Set... |2 1
All flows have been exported using 8 DIRECT profile because the current profile type is not supportedin .., |3 1

Row 11, col 4

Please note that this is a viewer screen and as such is read-only; you can’t edit the file using this screen. If you
wish to do so, we suggest copying the data from this screen into a text editor (or just use the File>Export>To
ARCADY 6... main menu option), making changes, saving the text file as a .vai or .vpi file and then importing it into

Junctions 9.

The bottom of the screen shows any warnings associated with the conversion process. Some data cannot be
converted into ARCADY 6/PICADY 5 and may be lost. Please note that the warnings are not exhaustive and so to
check if a file will run in ARCADY 6/PICADY 5 you should always do a full export and try loading and running the file

in the old program.

19.3 Measurement Converter

This tool (Tools>Measurement Converter) is useful for converting distances from one unit to another, and also

when converting measurements from a scale drawing.

Measurement Conversion =]

Measurement: 15 Scale: 1: 500

Measurement in current ARCADY units: 7.5 m

Enter the measurement of interest and the units of the measurement. Next enter the scale of the measurement
or set to 1 if this is not applicable. The measurement in the current ARCADY units is then shown at the bottom of

the screen. (Set the current ARCADY units via the Data>Units screen.)

Measurement Conversion =]
Scale: 1 1

11.48294 ft

Measurement: 3.5

Measurement in current ARCADY units:

If you wish to use the converted measurement as data within ARCADY, click in the result box and drag the value

into any numeric data field in the Data Editor.
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20 Linking to Autodesk® Vehicle
Tracking

20.1 Introduction

Autodesk® Vehicle Tracking includes a roundabout design tool that can communicate with the ARCADY module in
Junctions 9. This link makes it possible to design a roundabout in a CAD package and obtain instant feedback about
the roundabout’s capacity performance. The communication happens in real time and so there is no need to
prepare multiple versions of ARCADY files to try out different geometry options: instead, simply make changes to
the roundabout geometry directly in Autodesk® Vehicle Tracking and see immediate capacity results displayed on
the drawing.

For full details of Autodesk® Vehicle Tracking and related products, please contact Autodesk® or see
http://www.autodesk.com/products/vehicle-tracking/overview

The link also supports AutoTrack Junctions v9.01 or above, which was available from Savoy Computing prior to
being superseded by Autodesk® Vehicle Tracking.

20.2 How thelink works

Every time you make a change to a roundabout in Autodesk” Vehicle Tracking, the main roundabout geometries
(entry width, flare length, etc) are calculated and passed to ARCADY. You can see the geometries in the usual
ARCADY screens but will notice that they are read-only. Every time the geometries change, ARCADY performs a
full model run and passes the main results (max queue, max delay RFC, LOS) to Autodesk” Vehicle Tracking, which
displays the results on the drawing.

Traffic flows, and all other options, are entered in ARCADY in the usual way.
If you save the Autodesk” Vehicle Tracking file, this will also automatically save the ARCADY file. By default, the
two files will be saved to the same location. When you subsequently load the Autodesk Vehicle Tracking file, the

associated ARCADY file (containing traffic flows and other options) will automatically be launched.

There is no need to have ARCADY running before using the link. Instead, Autodesk” Vehicle Tracking automatically
launches ARCADY whenever it is required.

ARCADY will update any screens that you currently have displayed whenever any data changes. For maximum
speed, we recommend closing any screens that you do not need.

20.3 Configuring thelink

Most of the options and processes that control the link are controlled by Autodesk” Vehicle Tracking rather than
ARCADY.

Full details of how to use the link are included in the Autodesk Vehicle Tracking User Guide, but a brief overview is
given below.
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20.3.1 Configuring ARCADY

ARCADY is launched automatically by Autodesk” Vehicle Tracking, so there is no need to configure anything
beforehand.

Whether you allow ARCADY to be launched from Autodesk” Vehicle Tracking or you already have it running, the
menu at the top-right of the Junctions 9 main screen will show a coloured background as follows:

(= | & S|

ment (08:00-08:15) -

NO COLOUR: The link is turned off. You can turn the link on and off by using the dropdown menu and clicking
Listen for Autodesk Vehicle Tracking.

RED: The link is enabled, but there is no current connection.
AMBER: A connection was attempted but failed. If this happens, try closing both programs and start again.

GREEN: There is an active connection between ARCADY and Autodesk” Vehicle Tracking. This means that at least
one file in ARCADY is controlled by Autodesk Vehicle Tracking.

If necessary, you can alter the port that ARCADY listens on via File>Preferences>Program Links. If you change this,
you must also change the equivalent option in the other program.

20.3.2 Configuring Autodesk” Vehicle Tracking

Autodesk” Vehicle Tracking will attempt to automatically find the path where you have installed Junctions 9 so that
it can launch Junctions 9 whenever a link is required. If this appears not to work, or if you have more than one
version of Junctions 9 installed, the path can be set manually in the program settings.

Please see your Autodesk’ Vehicle Tracking User Guide for other configuration options.
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20.4 Usingthelink

The following is a step-by-step guide which demonstrates all important aspects of using the link.

1. Close all programs.
2. Launch Autodesk” Vehicle Tracking (via your preferred AutoCAD® host application)

3. InAutodesk Vehicle Tracking, add a new roundabout and add at least two arms. (NOTE: The link may
not work if there are fewer arms.) Using the roundabout properties editor, enable the ARCADY link.
Alternatively, click the ‘Resync’ button, which will enable the link.

4. You should find that ARCADY is automatically launched, either when you first opened Autodesk” Vehicle
Tracking or when you enabled the link for the roundabout. Note that ARCADY may be minimised by
default, but you should be able to see it by clicking on the Windows task bar. The connection status in
ARCADY should show as green, and a new file will be present. If the connection status icon is grey, click
the arrow and turn on ‘Listen for Autodesk” Vehicle Tracking. If the connection status is red or amber,
check the configuration options in both programs.

It can take a few moments to launch ARCADY and for the link to be established.
5. Switch to ARCADY. In ARCADY, the main geometric parameters are shown with a light green background

to indicate that you cannot edit them as they have been provided by Autodesk Vehicle Tracking. The
same applies to certain other options, such as roundabout and arm names, driving side and so on.

= | |
%02 0E
T [Dl - Scenario 1, AM - (5) | Time Segment (08:00-08:15) -
Data Grid - Roundabout Geometry - Showing 4 of 4 items El

Customn Grids = Filters = Rotate grid | Full-size mode
i“J Roundabout Geometry
4

W - Approach D - Inscribed PHI - Conflict

Arm read half-width E- Enl-tl_r:; mE ﬂalrn E:Zﬁ_:"’?m} R- En:g}rad us circle diameter (entry) angle g::"
{im} - =T - - {m} {deg)
3 m 350 833 7.66 30,00 52,14 15,51 ]
Arm 2 3.50 5.30 6.78 3033 43.69 868 D
Arm 3 3.50 558 872 30,00 45.55 25,50 D
Arm 4 3.50 12.24 3277 47.55 Sh.e6 .54 D

6. If you make any relevant change in Autodesk” Vehicle Tracking, the change will immediately be reflected
in ARCADY. This includes adding/deleting/renaming roundabouts and arms as well as any change that
affects geometry of the roundabout.

7. Enter traffic flows, turning proportions, vehicle mix and any other required options in ARCADY exactly as
normal. If you omit this step, then all flows will be nominal default flows and so all results will show

very small queues and delays.

8. To force a re-synchronisation of data at any time, use the Resync button in Autodesk” Vehicle Tracking.
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10.

11.

12.

13.

14.

15.

As you drag control points in Autodesk” Vehicle Tracking that affect the roundabout geometry, the new
geometric measurements are constantly sent to ARCADY, the model run, and the results updated. If you
show the Summary Results screen in ARCADY, or any other results screen, you can see the effects of the
new geometry.

More immediately, you can also see the results directly on the drawing in Autodesk” Vehicle Tracking via a
set of information boxes next to each arm. These show the maximum queue, delay, RFC and LOS over the
modelled period and are shown in the same units as your current preference in ARCADY.

Celay: 0.25 min
Queue: 3.66 PCU

RFC: 0.79

If you make a change in ARCADY (for example, to traffic flows), you can re-run the model in ARCADY at
any time. For the changes to reflect in Autodesk Vehicle Tracking, you must use the Resync button in
Autodesk Vehicle Tracking.

You can use the Undo/Redo buttons in both ARCADY and Autodesk” Vehicle Tracking independently.

If there is a program error in ARCADY, all results in Autodesk” Vehicle Tracking will appear as ‘ERRORY". In
this case, look at the Task List in ARCADY to see where the error is.

If the geometric parameters are outside the ARCADY allowed ranges, ARCADY will cap them before
running the model. The results may then not be appropriate for the roundabout drawing. Autodesk”
Vehicle Tracking will usually show warnings about capped geometries by showing symbols near to the
affected arm(s).

In Autodesk” Vehicle Tracking, save the file. This will prompt ARCADY to also save the file, using the same
name but the .ARC8 extension. Subsequent saves from Autodesk Vehicle Tracking will re-save both files.

In ARCADY, note that you cannot close the file. This is because file options such as saving and closing the
file are controlled by Autodesk Vehicle Tracking for any file that was originally opened by Autodesk
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Vehicle Tracking. You can, however, load other ARCADY files at the same time and switch between them.
16. Close Autodesk” Vehicle Tracking. ARCADY will also close, unless you have loaded any other files.

17. Re-start Autodesk” Vehicle Tracking and open the saved file. ARCADY will automatically launch and load
in the associated ARCADY file with traffic flows and other options.

18. When loading a saved file, it is a good idea to use the ReSync button in Autodesk” Vehicle Tracking to
force a full re-calculation of geometries and re-run of the model.

19. If you save the ARCADY file using a different name, or to a different location, it will no longer be
associated with the Autodesk Vehicle Tracking file.

20.5 Limitations

Please be aware that there are certain items that may appear to be present in the Autodesk Vehicle Tracking
drawing but which are not modelled in ARCADY. For example, you can add pedestrian crossings in Autodesk”
Vehicle Tracking but currently these are not passed to ARCADY and so you would need to separately add the
crossings into the ARCADY file.

Any item that is controlled by Autodesk” Vehicle Tracking is shown in ARCADY with a light green background and
cannot be altered. If in doubt, see if you can edit the item as you normally would in ARCADY; if you can, then that
item is NOT being supplied by Autodesk Vehicle Tracking.

Currently Autodesk” Vehicle Tracking calculates geometric parameters for standard roundabouts —i.e., V, E, L', R, D
and PHI.

You may be able to use options in Autodesk” Vehicle Tracking to reveal the construction lines that are used to
calculate the ARCADY parameters. Essentially, they are the same as those described in the Appendix of this User
Guide or in DMRB TD 16/07.

As with the rest of ARCADY, the link is provided as a tool and the user is reminded to check the appropriateness of
the solution. Therefore we recommend that, particularly for final designs, you check the parameters calculated by
Autodesk Vehicle Tracking (or any other program) against those derived by your usual methods.

Junctions 9 User Guide (Issue E)



References Page 315

21 References
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also make use of unpublished research and computational algorithms.

1. BINNING JC (2004). ARCADY 6 USER GUIDE, TRL Limited, TRL Application Guide AG49. Crowthorne: TRL Limited.
2. BINNING JC (2007). PICADY 5 USER GUIDE, TRL Limited, TRL Application Guide AG56. Crowthorne: TRL Limited.
3.  BINNING JC (2008). OSCADY 5 USER GUIDE, TRL Limited, TRL Application Guide AG40. Crowthorne: TRL Limited.

4. BURROW, | J (1986). The effect of darkness on the capacity of road junctions. Traffic Engineering and Control, 27
(12), pp 596-599.

5.  BURROW |J, R M KIMBER, N HOFFMANN and D WILLS (1983). The prediction of traffic peak shapes from hourly flow
counts. Department of the Environment Department of Transport, TRRL Report SR 765. Crowthorne: Transport and
Road Research Laboratory.

6. BURTENSHAW G (2009). ARCADY 7 USER GUIDE, TRL Limited, TRL Application Guide AG64. Crowthorne: TRL Limited.

7. BURTENSHAW G (2012). JUNCTIONS 8 USER GUIDE, TRL Limited, TRL Application Guide AG67. Crowthorne: TRL
Limited.

8. TRANSPORTATION RESEARCH BOARD (TRB) (2010). Highway Capacity Manual 2010. Washington D.C.
9. GRIFFITHS J D (1979). Mathematical Models for Delays at Pedestrian Crossings. Bulletin of IMA No.11/12

10. KENNEDY, J V, R D Hall, S R Barnard (1998). Accidents at Urban mini-roundabouts, Transport Research Laboratory,
TRL Report 281. Crowthorne: Transport Research Laboratory.

11. KIMBER, R M (1980). The traffic capacity of roundabouts. Department of Environment Department of Transport,
TRRL Report LR 942: Crowthorne: Transport and Road Research Laboratory.

12. KIMBER, R M and R D COOMBE (1980). The traffic capacity of major/minor priority junctions. Department of the
Environment Department of Transport, TRRL Report SR 582. Crowthorne: Transport and Road Research Laboratory.

13. KIMBER, R M and ERICA M HOLLIS (1979). Traffic queues and delays at road junctions. Department of the
Environment Department of Transport, TRRL Report LR 909. Crowthorne: Transport and Road Research Laboratory.

14. KIMBER R M, DALY P, BARTON J, and GIOKAS C (1986). Predicting time-dependent distributions of queues and delays
for road traffic at roundabouts and priority junctions. Journal of the Operational Research Society, 37 (1), pp 87-97
1986

15. KIMBER, R M and HOLLIS, Erica M (1979). Traffic queues and delays at road junctions. Department of the
Environment Department of Transport, TRRL Report LR 909: Crowthorne: Transport and Road Research Laboratory.

16. LAYFIELD R E, | SUMMERSGILL, R D HALL and K CHATTERGEE (1996). Accidents at urban priority crossroads and
staggered junctions, TRL Research Report TRL 185. Crowthorne: Transport Research Laboratory

17. McDONALD M, N B HOUNSELL and R M KIMBER (1984). Geometric delay at non-signalised intersections.
Department of the Environment Department of Transport, TRRL Report SR 810. Crowthorne: Transport and Road
Research Laboratory.

18. MARLOW, M and G MAYCOCK (1982). The effect of Zebra crossings on junction entry capacities. Department of the
Environment Department of Transport, TRRL Report SR 724. Crowthorne: Transport and Road Research Laboratory.

Junctions 9 User Guide (Issue E)



References Page 316

19.

20.

21.

22.

23.

24.

25.

26.

MAYCOCK, G and HALL, R D (1984) Accidents at 4-arm roundabouts. Department of the Environment Department of
Transport, TRRL Report LR 1120: Crowthorne: Transport and Road Research Laboratory.

PICKERING D, R D HALL and M GRIMMER (1986). Accidents at rural T-junctions. Department of Transport, TRRL
Report RR 65. Crowthorne: Transport and Road Research Laboratory.

SEMMENS, Marie C (1982). The capacity of some grade-separated roundabout entries. Department of the
Environment Department of Transport, TRRL Report SR 721: Crowthorne: Transport and Road Research Laboratory.

SEMMENS, Marie C (1988) The capacity of entries to very large roundabouts. Department of Transport, TRRL Report
RR 142. Crowthorne: Transport and Road Research Laboratory

SUMMERSGILL I, J V KENNEDY and D BAYNES (1996). Accidents at three-arm priority junctions on urban single
carriageway roads, TRL Research Report TRL 184. Crowthorne: Transport Research Laboratory.

WEBB, PJ and J R PEIRCE (1990). ARCADY/3 USER GUIDE, Department of Transport, TRL Application Guide AG17.
Crowthorne: Transport Research Laboratory.

WEBB, PJ and J R PEIRCE (1990). PICADY/3 USER GUIDE, Department of Transport, TRL Application Guide
AG18. Crowthorne: Transport Research Laboratory.

KIMBER R M, M McDONALD and N B HOUNSELL (1986). The prediction of saturation flows for road junctions
controlled by traffic signals. Department of Transport, TRRL Report RR67, Crowthorne: Transport and Road Research
Laboratory.

Junctions 9 User Guide (Issue E)



Appendix A — Importing from and exporting to from ARCADY 5/6 Page 317

22 Appendix A - Importing from and
exporting to from ARCADY 5/6

Files created using ARCADY 6 (or ARCADY 5) or PICADY 5 can be imported into Junctions 9 by dragging them into
Junctions 9 or by using the File>Open menu. During the import process, warnings or other information may be
shown.

Immediately following an import from ARCADY 6 / PICADY 5, the units in Junctions 9 are set so that they are
equivalent to the units used in ARCADY 6 / PICADY 5 such as vehicles/min and so on. You can of course
immediately set these to your own preferences.

There are some subtle differences between ARCADY 6 / PICADY 5 and Junctions 9 in the units used for certain
items, such as flare storage space and pedestrian crossing blocking space. Generally, in Junctions 9, these are
always expressed in PCU since they represent a space or area. In ARCADY 6 / PICADY 5, however, some items are
instead represented as a number of vehicles, the assumption being that the entered values use ‘average’ vehicles.
These values should be checked carefully following an import. These differences can lead to differences in the
results compared to ARCADY 6 / PICADY 5, although these will generally only be noticeable when there are a high
percentage of heavy vehicles.

The use of Analysis and Demand Sets differs between ARCADY 6 / PICADY 5 and Junctions 9 and although
Junctions 9 will read in ARCADY 6 / PICADY 5 style Demand Sets, the user will usually have to do some manual
adjustment after the import in order to make the most of the Junctions 9 implementation.

Exporting Junctions 9 files to ARCADY 6 / PICADY 5 format is possible by selecting File>Export>To ARCADY
6/PICADY 5.... You can see a preview of the data that will be exported at any time by using Tools>ARCADY
6/PICADY 5 Card Viewer. After generating the export file you may be shown warning and/or information to be
aware of. The issues discussed above apply in reverse; in addition, any use of features found in Junctions 9 but not
the older programs are clearly not capable of being exported.

22.1 Locations of equivalent ARCADY 6/PICADY 5 items

Progress Checklist

Users of previous versions of ARCADY or PICADY may be used to the Progress
Checklist system and the layout of screens in previous versions. This section gives a
brief overview of the equivalent locations in Junctions 9.

LA

[ Run Information

Modeliing Parameters

[ Junction Type

[ Principal Options

[ Geometries, Queues, Capacities

[ Demand Data

Crossing Data

[ Accident Prediction ] V/

Full Acddent Prediction
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ARCADY 6 / PICADY 5 Progress
Checklist

Junctions 9 equivalent

Run Information

Data Outline>File Description

Modelling Parameters

Mogeling Parameters
Hodelling Times

StartTme Tnterval (nrs)

These are part of the properties of each Demand Set. Access these via Data
Outline>Demand Set Definitions>Demand Set.

Junction Type

Tenction Type

Roandabout Type Arm Hames snd Flaw Scaling factor Sunction image

@ Standard
Mk roundabout
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Set the junction type in the Junction section of the Data Outline.
Pressing this button on the vertical toolbar will jump to this location.

V

Junction

For roundabouts, set the number of arms by adding or deleting arms in the Data
Outline.

Set arm names via the Arm section of the Data Outline, for each arm.
Flow scaling factors can be set in the Demand Screen (see Demand Screen)

To add an image of the junction, set a background image in the Junction Diagram.

Principal Options

Traffic Demand Data Type: Set in each Demand Set’s properties. Can also be set for
individual arms in the Demand Screen. (See Demand Screen) Note that to use the
ARCADY 6 ODTAB mode, select the ONE HOUR profile and tick the Use Turning Counts
option.

Heavy Vehicles: Use the

Vehicle Mix screen.

Turning Proportions: Use the Origin-Destination (0O-D) screen.

Capacity Relationships: See Data Outline>Junction.
Lighting/Road Surface: See Data Outline> Junction Network.

Site-specific data: See Slope/Intercept, Flow and Capacity Adjustments.

Accident Analysis: Set via Data Outline> Junction >Safety Options

Queue Length Variations: Set via Data Outline>Options>Analysis Options
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Geometries, Queues and Capacities
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Most geometric data is set in the Junction > Capacity>Geometry section of the
Data Outline. Pressing this button on the vertical toolbar will jump to this
location.

You can edit geometric data for any junction type by using the Data Editor or Data
Grids. For Priority Intersections (PICADY junctions) there is also a special screen
which is shown automatically if appropriate.

There are no yellow line drawings in Junctions 9 but the Glossary Screen (see Getting
help) shows detailed diagrams for many parameters.

The various tabs in the ARCADY 5/6 screen have equivalents in the Data Outline,
inside the Arm>Capacity section.

To edit distances through the junction (for geometric delay), use the Geometric Delay
screen (see Geometric Delay and Journey Times).

To edit site-specific or intercept corrections, see Slope/Intercept, Flow and Capacity
Adjustments.

/_n..l K cave

To set up Analysis and Demand sets, see Working with Analysis Sets, Demand Sets and
Time Segments.

Use the Flows Screen to enter demand flows and use the Vehicle Mix and Turning
Proportions screen to set up other data. See Working with Traffic Flows.

Crossing Data

Most pedestrian crossing data is set in the Junction > Capacity>Crossings
section of the Data Outline. Pressing this button on the vertical toolbar will
jump to this location.

Pedestrian Flows are entered in the Flows Screen along with all vehicular demand.

Accident Prediction

& Set up accident prediction options in Data Outline>Junction>Safety Options.
Pressing this button on the vertical toolbar will jump to this section. You
may need to be in Advanced Mode to access this data.

The actual data is then entered by browsing to the appropriate section(s) of the Data
Outline, which depend on the junction type and accident prediction level.
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Viewer

There is no need to use a separate viewer program in Junctions 9; all results exist in

the data file and can be explored using the Data Outline. The Summary Results
Screen is a convenient way of viewing main results.

You can, however, generate reports in a similar way to ARCADY 6/PICADY 5 when
required: see Generating Reports.

If you want to see outputs in a similar order to the tables in the ARCADY 6/PICADY 5
Viewer, you can use the built-in custom grids that are available via the drop-down

menu on the main DataGrids button.
PICADY 5 ‘Quick Report’
- | . . . . . .
"%“fg""" 2 This is similar to the Summary Results Screen, which appears automatically
Wodelling Period: 03:00-09:00 whenever you run a file.
Demand Set: Sum of Demand Sets for Modelling
Period: 08:00 - 08:00
Worst Segment: 08:45-09:00
elay Arry
Stream | RFC h‘mm; D,:I:Y
B-A |1.613103.94 1;66.5‘ 3‘3.U9
B-C |1.613|103.94| 1366.5 |33.09
C-B 0.672 2.00 30.0 0.45
& Ready Automatic Update
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23 Appendix B - Measurement of
geometric parameters affecting
capacity

The geometric parameters used in the calculation of capacity are split between those which apply to ALL
roundabouts, standard roundabouts and mini-roundabouts.

NOTE: where distances are quoted in metres, the corresponding distances in your local units should be used.
Junctions 9 includes a unit conversion screen for conveniently converting measurements.

NOTE: the diagrams and measurements shown here are for drive-on-the-left situations. Equivalent diagrams

that show drive-on-the-right modelling are available within Junctions 9 via the Glossary screen for any
roundabout that has its driving side set to ‘right’.

23.1 Allroundabouts

23.1.1 Approach road half-width (V)

The approach road half-width, v, is measured at a point in the approach upstream from any entry flare, from the
median line to the nearside kerb, along a normal (see Figure 23-1). It should be measured upstream of any local
effects of the design of the entry, i.e. prior to any flaring and prior to any narrowing that may exist.

Point A is the point of maximum entry deflection at the offside end of the give-way line where it meets the median
island (or marking)

Figure 23-1
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23.1.2 Entry width (E)

The entry width is measured from the point A along a normal to the nearside kerb (see Figure 23-1).

23.1.3 Effective flare length (I’)

The effective flare length is recorded as zero if there is no flare. Note that if a zero flare length is entered then

ARCADY will check that E=V and show an error otherwise. Conversely, if E<>V then a non-zero flare length must be
entered.

The construction to be used to obtain the average effective length over which the flare is developed, I, is
illustrated in Figure 23-2.

Note: the shape of the line CF mirrors that of the nearside kerbline. Similarly, the shape of line DG mirrors that of
the centre line or kerb of the central island if one exists.

Figure 23-2

AB = E (the point Ais as in Figure 23-1).
GH =V (the point G is the best estimate of the start of the flare).
GD is parallel to AH and distance v from it.

CF’ is parallel to BG and distance % BD from it.
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The simplest way to obtain the measurements is as follows:

1. If not already done so, draw the projection line AB as used to measure the entry width (see
above).

2. Draw ‘tram lines’ parallel to the centre of the road, towards the give-way line, from the point G
at the start of the flare.

3. This line (GD) intersects the line AB, which is the line along which the entry width (e) is
measured, at point D. The flare length (I') is measured from the point C, which bisects BD along a
line parallel to the kerb and distance ¥ BD from it, to a point F* where it intersects line GD.

The effective flare length is then defined as I" = CF’. (The line over which I" is measured is often curved as it
matches the curve of the nearside kerb.)

NOTE: The point G can often be chosen by identifying the first point upstream of the giveway line where the
nearside kerb and centre line of the road are parallel to each other.

Also note that on occasions when the line A-B is NOT perpendicular to the island kerb (or centre line) the line D-A is
not always (v) wide.

TIP: measurement of median line

In order to measure some parameters, it is first necessary to define a line “midway” between the kerbline and
centre line (or centre island) on the entry to the roundabout. It is sometimes also necessary to define a midway
line on the roundabout exits.

Naturally, the midway line (or centre line, or median line) passes through all the centre points. Each centre point is
defined as the centre of a line drawn from kerb to centre line (or island) at right angles to the kerbline.
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23.2 Standard roundabouts

23.2.1 Conflict angle (entry angle) (PHI, ¢)

The conflict angle, or entry angle, serves as a geometric proxy for the conflict angle between entering and
circulating streams. Two constructions are used for the conflict angle: the first applies to well-defined
conventional roundabouts, and the second to all other types.

For conventional roundabouts (i.e. those with identifiably parallel-sided weaving sections, where the arms are
well separated), the angle measured is in effect that between the projected path of an entering vehicle and the
path of a circulating vehicle. The construction is illustrated in Figure 23-3.

Central island

Figure 23-3

A’D’ is a line parallel to the path taken by the circulating flow, along the centre of the circulating carriageway. (A
proxy for the average direction of travel for traffic circulating past the arm.)

EF is a line midway (along its entire length) between the nearside kerbline and the median line or nearside edge of
any median island.

BC is a tangent to EF at the point where EF intersects the give-way line.

PHI is then measured as the angle between BC and the tangent to A'D” at the point of intersection of the two lines.

For other cases the construction is as in Figure 23-4. This construction is used when there is insufficient
separation between entry and adjacent exit to be able to define the path of the circulating vehicle clearly. In this
case, circulating traffic which leaves at the following exit will be influenced by the angle at which that arm joins the
roundabout. The angle between the projected entry and exit paths is measured and then halved to fine PHI, as
follows:
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Figure 23-4

EF is a line midway (along its entire length) between the nearside kerbline and the median line or nearside edge of
any median island.

BC is a tangent to EF at the point where EF intersects the give-way line.

JK is as EF but for the following exit.

GH is a tangent to JK at the point where JK intersects the boundary of the roundabout circulation.
L is the point of intersection between BC and GH.

PHI is then defined as [angle HLB] / 2.

Note that if angle GLB exceeds 180 degrees, then PHI is defined as zero.

If it is not clear which of the two methods should be used, the following should clarify the situation. All three
vehicle paths (entry, exit and circulatory carriageway medians) should be constructed, and the entry and exit paths
projected towards the roundabout centre. The choice of construction for PHI depends on where these projections
meet: if the meeting point is closer to the centre of the roundabout than the arc of the circulatory carriageway
median, then the construction for conventional roundabouts as shown in Figure 23-3 should be used; if they meet
outside that area, then the construction for small roundabouts as illustrated in Figure 23-4 should be used. In the
limiting case where all three medians intersect at a point, it is common for the circulatory carriageway median
approximately to bisect the angle between the other two medians, so that the two methods become equivalent
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23.2.2 Entry radius (R)

The entry radius is measured as the minimum radius of curvature of the nearside kerbline at entry — see Figure
23-1. For some designs the arc of minimum radius may extend into the following exit, but this is not important
provided that a half or more of the arc length is within the entry region.

When the radius of the kerbline is continuously changing (i.e. it is a transitional curve) TRL recommend measuring
the entry radius as follows:

1. De-lineate a length of kerbline which extends from a point 25 metres upstream of the give-way
line to 10 metres downstream of the give-way line (measured along the curved path of the
nearside kerbline).

2. Within the length of kerbline defined above, choose a 20 metre length with the maximum
average curvature (i.e. this 20 metre length has a greater average curvature than any other 20
metre length you could have chosen). This process will have to be done by eye and is therefore
somewhat subjective. (If the length of kerbline in (1.) is less than 20 metres long, then use
whatever length is available for defining (2.)).

3. Measure the average radius of the 20-metre length defined in (2.). This measurement becomes
llr

v

23.2.3 Inscribed circle diameter (D)

The inscribed circle diameter, D, is the diameter of the largest circle that can be inscribed within the junction
outline (see Figure 23-1)

In cases where the outline is asymmetric, the local value in the region of the entry being considered is taken.
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23.3 Mini-roundabouts

23.3.1 Minimum approach road half-width (Vm)

The minimum approach road half-width, or Vm, is the minimum approach half-width, measured anywhere within
the final 100 metres of the approach.

Mini-roundabouts require the entry of both Vm and the usual approach half-width (V). V represents the half-
width upstream of any local effects such as widening or narrowing. Vm can never be greater than V, and Vm

should not be positioned upstream of V.

In most designs, where the road is straight or widens towards the mini-roundabout, then both V and Vm will be
measured at the same point and will take the same value.

However if the road narrows towards the mini-roundabout, as it does with some designs, then Vm should be
measured at the narrowest point and will be measured at a point closer to the roundabout than V.

23.3.2 Effective flare length (mini-roundabout capacity)

The effective flare length for mini-roundabouts is the average effective flare length, constructed in the same way
as for standard roundabouts but using the MINIMUM approach road half-width instead of the approach road
half-width.

23.3.3 Distance to next arm (An)

The distance to next arm, An, is the straight line distance from the offside end of the give-way line on the current
arm to the nearest point of the median marker or island (whichever is nearest) on the next arm after that (see

Figure 23-5).

The diagram shows the the measurement of K for Arm X and of A for Arm n.

Arm x|

Figure 23-5
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23.3.4 Entry corner kerb line distance (K)

The entry corner kerb line distance, K, is the length of the entry corner kerb line, measured from a point on the
entry kerb from which a perpendicular would be raised to the offside end of the give-way line, to a point further
along the kerb from which a perpendicular would be raised to the offside end of the exit width measurement on
the next arm clockwise (see Figure 23-5)

23.3.5 Gradient over 50m

The gradient over 50m, Gs, is the gradient measured on the approach over the last 50 metres prior to the entry.
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23.4 Priority Intersections: Major Arm

NOTE: These parameters are measured opposite the minor arm that major arm traffic makes an offside turn into.

23.4.1 Width of carriageway [W]

This parameter represents the total width of the major carriageway. You should make several measurements as
shown below which are then combined to give:

Total carriageway width W = (W1 + W2 + W3 + W4) /2

The diagram shows how to measure W at a T-junction. At a staggered junction, two values are required: one in the
vicinity of Arm B and one in the vicinity of Arm D.

Note that the width of any central reserve or turning bay is NOT included.

Where a layout has metre strips (or any hatching) alongside the kerbs, the carriageway width should exclude the
metre strips or hatching width.
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Figure 23-6 Components of major widths

23.4.2 Width of kerbed central reserve [W ]

If there is a kerbed central reserve at dual-carriageway sites, its width should be measured as shown in Figure
23-6 d). The central reserve width affects the capacity of traffic making an offside movement out of the minor
road into the major road.

WCR= (WS +W6)/2

Where a layout has metre strips (or any hatching) alongside the kerbs, the central reserve width should include any
metre strips or hatching width around the kerbed central island.

The diagram shows how to measure this value at a T-junction. At a staggered junction, two values are required:
one in the vicinity of Arm B and one in the vicinity of Arm D.
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This measurement is required if there is explicit provision for traffic turning right from the major road into the
minor arm, such as a right-turn lane or bay. In this case, tick the Has right-turn lane/bay option. If there is no such
provision, and right-turning traffic uses the main carriageway, then this measurement is not needed and
automatically takes a nominal value of 2.2m.

The diagram shows how to measure this value at a T-junction. At a staggered junction, two values are required:
one in the vicinity of Arm B and one in the vicinity of Arm

As shown in Figure 23-7 , the average of measurements taken at 5m intervals over a distance of 20m should be
used. The 20m is from the extended centre line of the appropriate minor arm. Any measurement greater than 5m
is reduced to 5m before the average is taken.

The diagram is appropriate for any situation, whether the right-turn bay is kerbed or not. Note however that if
there is a kerbed central reserve, its width is entered separately - although in many cases it will take the same or
similar value as W,. The central reserve width affects the capacity of traffic turning right out of the minor road into
the major road (e.g. B-A), whilst W, affects the capacity of traffic turning right from the major road into the minor
road (e.g. C-B).

[Minirmum = 2.2m)

I

a, b, c,d and e are equal to the lane |
width where there is explicit provision l
for right turners {each = 5 m), and I
I

I

equal to 2.2 m otherwise.

Figure 23-7 Measurement of major road offside-turn lane width

This is the distance that can be seen along the major road by drivers waiting to turn right into the minor arm. One
visibility measurement is made, from the mid-point of the right-turning lane, or the position assumed by vehicles
waiting to turn right, towards the centre line of oncoming major road traffic at a height of 1.05m.
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23.4.5 Blocking due to traffic making offside turn into minor arm

This determines whether traffic turning right from the major road into the minor road blocks straight-ahead traffic.
As far as the program is concerned, the answer to this question is unrelated to the geometry of the junction
entered elsewhere (i.e. it cannot be derived internally by the program).

There are three possible answers:

- No blocking: the road is sufficiently wide, or has sufficient lanes, that right-turning traffic never
blocks straight-ahead traffic. l.e., traffic travelling straight ahead on the major road is completely
unimpeded by any vehicles waiting to turn right into the minor road. In this case, the Blocking
Queue parameter is not applicable.

- Full blocking: right-turners block straight-ahead traffic, and there is no right-turn bay. Thus even
a single vehicle waiting to turn right will hold up straight-ahead traffic. In this case, the Blocking
Queue parameter should be set to zero.

- Partial blocking: there is a right-turn bay (or other provision) that can hold a certain number of
vehicles waiting to turn right. Any extra vehicles will spill into the main carriageway and cause
blocking. The Blocking Queue parameter should be set to the maximum number of right-turning
vehicles that can queue, positioned ready to turn right, without blocking the progress of vehicles
travelling straight ahead.

23.5 Priority Intersections: Minor Arm

23.5.1 Minor arm types and lane widths

The text below refers to the measurements required for Arm B at a T-junction. At a 4-arm junction, there are also
equivalent measurements for Arm D.

On the minor road there may be one lane, two lanes, or one lane that widens into two lanes (“one lane plus
flare”). If there are two full lanes extending back from the give-way line to beyond the normal maximum queue
length, the arm should be modelled as having two lanes. At flared junctions, it is recommended for simplicity to
firstly model the arm with two lanes in order to establish whether the normal maximum queue length extends
back beyond the end of the flare.

Minor arm lane width for one lane or two lanes

Where there are clear lane markings the width is measured directly. The average of measurements taken
at 5m intervals over a distance of 20m is used (a,b,c,d,e). l.e., the relevant lane width is calculated as:

W=(a+b+c+d+e)/5metres
Any measurement > 5m is reduced to 5m before the average is taken. Where the lane markings are

unclear or absent, the diagrams in Figure Figure 23-9 and Figure 23-10 are used.

Minor arm road width for ‘one lane plus flare’
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The minor road half-widths are measured at the give-way line and at 5 metre intervals from the give-way
line (i.e. at 5m, 10m, 15, and 20m) perpendicular to the carriageway-dividing line. The width of the give-
way line is measured directly. The widths at 5, 10, 15 and 20 metres are measured along a line at right
angles to the carriageway-dividing line, across to the kerb (these lines will generally be parallel to the
give-way line). The measurements (unlike one/two lanes measurements) are not limited to a maximum of
5 metres, nor averaged — all five widths are entered directly into PICADY (see Figure Figure 23-8).

Flare length

If ‘one lane plus flare’ is selected, then the flare length should be entered as the maximum number of PCU
lengths back from the give-way line for which vehicles can queue two abreast.

Optionally, this value can be estimated automatically from the lane widths. Only use this option is the
flare is less than 20m long. If the flare is longer than this, you must explicitly enter the flare length.

@ Major Road

®

¢ > Give-way

0. 7

<+—| 10m
One lane or
flared entry < 'I 15m
|
HI 20m
|
Minor Road

Figure 23-8 Measurement of minor road lane widths (one lane, or flare)
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Figure 23-9 Measurement of minor road lane widths (two lanes; left lane - no lane markings)

@ Major Road

®

CP > Give-way

0. 7

c «—»l 10m a,b,c,d e are equal to
Two traffic- | half (ap_progch width
stream entry 4 €—» 15m to median line)

| (each <=5m).
e 4—>| 20m

|
Minor Road

23-10 Measurement of minor road lane widths (two lanes; right lane - no lane markings)

The visibility distances for these streams are measured from points 10m back from the give-way line on lines
bisecting each lane. Visibility to the left is measured from the offside lane to a line bisecting the far major road
carriageway. Visibility to the right is an average of the measurements made from each lane to the line bisecting
the near major road carriageway. All measurements are made at a height of 1.05m above the carriageway surface.
(Note that the distances for accident prediction are measured differently but will generally give very similar
values.)
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The user should note that the UK Departmental Standard for the geometric design of major/minor priority
junctions (TD 42/95) measures visibility from a point 9m back from the give-way line. If this information is available
for a junction it may be used instead of the value measured at 10m distance.

For a new junction which is to be constructed to the UK Department’s standard the user may choose to take as
input to PICADY, the visibility requirement specified in the standard. In such cases it should be appreciated that the
value input will be the minimum visibility at the junction (as specified by the standard), the actual value (of the
built junction) possibly being greater. Hence the resulting capacity will possibly be a slight under-estimate.

Arm C

Arm A

Arm B

23-11 Measurement of minor arm visibility
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24 Appendix C - Measurement of
geometric delay parameters

24.1 Geometric Delay parameters for Roundabouts

24.1.1 Entry and exit speed
The speed of traffic approaching or departing from the junction is measured at a point on the arm far enough away

from the junction for it not to affect the traffic speed. Where new roads and junctions are being assessed, the
appropriate speed may be estimated by use of speed/flow curves.

24.1.2  Entry angle

The construction required in the measurement of the entry angle, ENA, is shown in Figure 24-1.

The line EF is a straight line along the centre of the arm from a point upstream of any local flaring or curvature
which may be present to deflect entry traffic.

GH is parallel to the nearside kerbline at the approach to the junction and at a distance of 2 metres from it.
JK is a curve drawn at a distance of 2 metres from the central island in the area of the junction entry.

When possible, PQ is drawn as a common tangent to the curves GH and JK.
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The entry angle, ENA, is measured as that between the lines EF and PQ. When no common tangent can be drawn
to the two curves the entry angle takes the value 0.

Angle between adjacent arms

(ANGL)

Entry angle (EMNA)

Figure 24-1

The exit angle, EXA, is measured in a similar manner to the entry angle (see Figure 24-1) but using curves VW and
KL in the junction exit area. A common tangent is drawn (whenever possible) and the exit angle, EXA, is the angle
between this tangent and the line EF.

The exit radius is the minimum radius of the nearside kerbline at the exit from the roundabout to the arm in
question. (This is similar to the entry radius used in standard capacity geometries.)
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24.1.5 Sight distance

The sight distance is the visibility to the offside direction (i.e., to the right in the UK) to the most distant circulating
vehicle that an approaching driver can see, measured from a point 15 metres upstream of the entry and at a
height of 1.05 metres. The measurement is along a curve following the outer kerbline of the circulating area. The
line ST on Figure 24-2 gives an example of the measurement in a particular example, for the eastern arm.

|

———

Figure 24-2

24.1.6 Entry-to-centre distance
The measurement of the distance from junction entry to the centre of the junction is shown as D1 in Figure 24-2.

The point X is the midpoint of the central island, whether or not the island is circular. The distance D1 is measured
from the point X to the junction entry at a point midway between the nearside kerbline and the median line of the

arm.

24.1.7 Centre-to-exit distance

The distance D2 is measured from the centre of the junction (point X in Figure 24-2) to the junction exit.
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24.1.8 Angle to next arm

To measure the angles between arms the required construction is illustrated in Figure 24-1. The angle to be
measured, ANGL, is that between the line EF for the arm in question and that associated with the following arm —
i.e., the line XY. If the alighment of two adjacent arms is such that they are parallel or even diverge as they
approach the junction, then the measured angles should be treated as 0 and negative respectively. The sum of the
angles measured between each pair of arms must be 360 degrees.

24.1.9 Distances through junction

The distances through the junction from one arm to another, are measured along a typical path taken by a vehicle
making the turning movement from the junction entry to the junction exit.

24.2 Geometric Delay parameters for Priority Intersections

24.2.1 Entry and exit speed

The speed of traffic approaching or departing from the junction is measured at a point on the arm far enough away
from the junction for it not to affect the traffic speed. Where new roads and junctions are being assessed, the
appropriate speed may be estimated by use of speed/flow curves.

24.2.2  Entry Radius

The entry radius is measured as the minimum radius of curvature of the nearside kerbline in the area of the left-
turn from the arm under consideration. Figure 24-3 illustrates the location of the measurements in the cases of
arms A and B.
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@ Major Road

®
A0S

Entry radius ‘ Entry radius
(Arm B) (Arm A)

l Minor Road

Figure 24-3 Measurement of entry radius (ER) for arm A and B

The exit radius is measured as the minimum radius of curvature of a typical vehicle path making the right-turning
movement into the minor arm under consideration (see Figure 24-4).

@ Major Road
Exit radius /

s ®
A

‘@ Minor Road

Figure 24-4 Measurement of exit radius (EXR) for arm C
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24.2.4 Stagger Length

The distance travelled along the major road in a staggered junction by traffic from one minor arm to the other (B-D
or D-B) is measured as the distance along the major road from a position opposite the mid-point of the minor arm
entry to a position opposite the mid-point of the exit into the other minor arm (see Figure 24-5). (Different from
accident data, which uses absolute stagger distance.)

Arm D
(Minor)

Length of stagger

for B-D traffic \

L8

(N

Arm A
(Major)

|
.

Length of stagger
for D-B traffic

Figure 24-5 Measurement of stagger distances (geometric delay)

24.3 Journey time upstream/downstream distances

Point-to-point journey time calculations begin at user-specified distances (Distance included up/down-stream)
upstream of the give-way line and downstream of the junction exit. That is, the journey time includes the time
taken to travel along the approach to the junction, through the junction, and then along the exit arm, together
with any queuing delay.

For roundabouts, the upstream/downstream distance is measured simply from the arm entry and exit respectively.

For Priority Intersections, the distances are measured as follows.

Priority Intersection Minor arms: The distance included up/down stream is measured from the give-way line back
to the point at which the journey starts for traffic arriving on that particular minor arm. This same distance also
defines the distance which traffic travels along the exit to the journey end point.

Priority Intersection Major arms: The distances are measured from the centre of the junction. For a four-arm
junction the centre of the junction is a point equidistant from the extended kerblines of the nearest minor arms,
while for a three-arm junction it is the point opposite the extended centre line of the minor arm.
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Start point for point-to-point

iourv

Arm D
(Minor)

Arm A
) 6.:1“-& (Major)

A

Distance included up/downstream
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Arm C \".'.-.-
(Major)

Distance included
up/downstream = | >
onarmB

X

" Digtance included up/downstream '
1] [ 1

Arm B

(Minor)

Figure 24-6 Measurement of point-to-point journey-time distances (geometric delay)
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25 Appendix D - Site-specific
measurements for capacity
correction

To correct the capacity formula for local conditions the following procedure should be adopted. The relevant entry
must be substantially overloaded during peak periods before these measurements can be made.

On-site counts are made of the total inflow (light and heavy vehicles) from the entry and the corresponding
circulating flow across the entry (light and heavy vehicles) for successive minutes during which there is continuous
queuing in all available lanes in the approach to the entry. (There need not necessarily be queues in all lanes at
the give-way line). Queuing on the approach should occur continuously for periods of twenty minutes or more
during peak periods. The approach queues should be stable for at least five vehicle lengths upstream of any entry
widening. At minimum, a total of sixty minutes of saturation should be obtained. (Note that, when counting
circulating flow for any arm, traffic exiting by that arm should not be included, but traffic exiting by the next or
successive arms should be.

The mean entry flow and mean circulating flow are calculated for all of the saturated minutes together, both in
PCU/min (or hour), assuming 2 PCUs for each heavy vehicle.

When site-specific data is being collected for arms with pedestrian crossings care should be taken in making
observations. It is essential that the junction entry is operating under saturated conditions, and is not affected by
the crossing. This requires traffic queuing at the junction entry at all times, downstream of the crossing.
Observations should not be made when there is any blocking back into the junction, whether it is due to a
pedestrian crossing on the next arm, or for any other reason.
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26 AppendixE - Measurement of
“Queue Marker” position at
roundabouts

The below applies only when the Queue Marker Type is set to ‘Distance’. Otherwise, the size of the queue can be
entered directly.

In ‘Distance’ mode, the distance from the critical queue marker point to the give way line must be expressed as
two values, QMARK and QFLARE, as shown below.

(i) QMARK (Distance from Start of Flare) is the distance from the queue marker to the start of the flare (from
which point the number of vehicles queuing side-by-side will become indeterminate). NOTE:. The queue marker
must be upstream of the flared section. If there is no flare, QMARK is simply the distance from the queue marker
to the give-way line.

(ii) QFLARE (Flare Storage) is the average number of PCUs able to queue in the flared area up to the give-way
line. If there is no flared area, then QFLARE is set to zero.

Critical queue point QFlare = 7 pcu

Figure 26-1
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27 Appendix F - Measurement of
pedestrian crossing geometry

27.1 Roundabouts

27.1.1 Space between crossing and junction entry (VGAP)

This is the average number of PCUs which can be held in the reservoir space (in all lanes) between the pedestrian
crossing and the junction entry, the shaded area X in Figure 27-1.

27.1.2 Vehicles queueing on exit (VBLOCK)

For roundabouts, this is the average number of PCUs in a queue at the pedestrian crossing on an exit from the
junction which would reach back into the junction and block half of the previous junction entry. This is the number
of PCUs which would fill the shaded area Y in Figure 27-1.

27.1.3 Crossing length

If there is no central refuge then the length of the pedestrian crossing is measured from kerb to kerb.

If there is a central refuge then two distances are measured, corresponding to the portion of the crossing that
covers the entry and exit side of the arm.
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Figure 27-1

27.2 Priority Intersections

27.2.1 Space between crossing and junction entry (left/right)

Space between crossing and junction entry [left] and [right] are the numbers of PCU which can be held in the space
between the crossing and the junction. For two-lane minor roads, the [left] value is the number in the left-hand
lane and [right] the number in the right-hand lane (see Figure 27-2 (a)). For a single lane minor road, the whole
area is measured as [left] and no value is input for [right].

For a flared minor road, the [left] value is equal to the number of vehicles in the left-hand lane of the flare plus half
those which can fit in the single lane section, and the [right] value equals the number of vehicles in the right-hand

lane of the flare plus half those in the single lane section.

For major road crossings, the [left] value is not required and the [right] value is the number of vehicles in the right-
turning lane between the crossing and the point where the right-turn is made (see Fiqure 27-2 (b)).

At arm A of a T-junction, neither the [left] nor the [right] value is required.
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Arm C (Major) Arm A (Major)

(a) Minor road Arm B (Minor)

Arm D (Minor

Arm C
(Major)

(b) Major road ,
Arm B (Minor)

Figure 27-2 Measurement of space between crossing and junction [left] and [right] of unsigned ‘zebra’ crossings

For Priority Intersections, Space between crossing and junction exit [blocking] is the number of vehicles in a queue
at the pedestrian crossing on an exit from the junction which would reach back into the junction as far as the
major carriageway (for crossings on minor arms), or as far as the nearest point where a minor arm enters or leaves
the main carriageway (for crossings on the major road).
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28 Appendix G - Measurement of
accident prediction parameters

The methods of measurement shown in this appendix represent those employed by the original studies that were
used to formulate the accident models.

28.1 Allroundabouts

28.1.1 Circulating flows

The traffic flow circulating past an arm consists of traffic making several turning movements but does not include
any traffic to or from the arm under consideration.

28.1.2  Pedestrian flows

Pedestrian flows: (Two-way flows measured in 1000’s). All pedestrians crossing the road within 20 metres of the
give-way line are included. Flows on a pedestrian crossing should be included if the edge of the crossing nearest
the give-way line is within 20 metres. Any pedestrians crossing the centre of the roundabout should be included in
the corresponding movement(s) across the nearest arm(s).

28.1.3  Effective flare length

The effective flare length for accident prediction is measured in the same way as for standard roundabout capacity
measurements.

28.2 Standard roundabouts

28.2.1 Central island diameter

The central island diameter (CID) is in cases of non-circular islands the maximum value.

28.2.2  Entry path radius

NOTE: ARCADY 7/8 uses radii instead of curvatures as used in previous versions. Radius = 1/curvature.

The entry path radius is defined in terms of the shortest path for a vehicle taking the second exit* from the
roundabout. Consider a vehicle making a through movement to the second exit at the roundabout in the absence
of other traffic. Starting approximately 50m back from the give-way line, construct a path 2m wide with flowing
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curves representing the shortest path the vehicle could take through the roundabout keeping on its own side of
the road but otherwise ignoring lane markings. The heavy line in Figure 28-1 represents the locus of one such
path.

* The only exception is at a roundabout which has been installed at a T-junction, where a vehicular path entering
the roundabout on the head of the “T” should also leave on the head of the “T".

Normally the path is assumed to start 1 metre from the nearside kerbline (as in Figure 28-1), but it may also start 1
metre from the carriageway dividing line or kerbline of a central reserve, or anywhere between these two points.

The entry path radius for a particular path is a measurement of the maximum curvature in the region of the entry
and hence is the smallest radius. The final resultant entry path radius for the entry (i.e. the value entered into
ARCADY) is the minimum entry path curvature obtainable from all possible paths and hence the largest radius
from all possible paths.

The sign convention is that the curvature is positive if deflection is to the nearside (left in the UK) and negative if it
is to the offside (right in the UK). If the path is straight, enter zero.

Figure 28-1
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NOTE: ARCADY 7/8 uses radii instead of curvatures as used in previous versions. Radius = 1/curvature.

The approach radius is defined in terms of that section of the junction approach road within the range from about
50m (to be clear of the immediate entry geometry) to 500m from the roundabout give-way line. The approach
radius is the minimum radius (maximum curvature) of the bend nearest to the junction within this section of the
approach. Figure 28-2 illustrates this parameter in two cases. The sign convention is that bends to the offside
when approaching the roundabout are positive and bends to the nearside are negative.

If an approach is straight, enter zero.

| 50 - 500 metres

Approach radius (-Ra)

Ca=1/Ra

Approach radius (+Ra

/

| Ignore this bend

Figure 28-2

Angle between arms: The angle between the approach arm and the next arm is the angle subtended by
projections of the relevant approach centre lines as shown in Figure 28-1. If the approaches are curved then the
tangents to the centre line at the entry points (P) are used for this construction.
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28.3 Mini-roundabouts

28.3.1 Minimum exit width

The minimum exit width is the minimum exit width (e.g. opposite a refuge) within 50 metres, or clear of the
preceding junction (whichever is the closest).

28.3.2  Entry width

The entry width along give-way: if there is a splitter island, the complete length along both parts of the give-way
line and across the front of that island should be recorded.

28.3.3  Distance: Junction centre to projected arm centre line

The minimum distance from junction centre to projected arm centre line: For arm n, this is the length of a normal
from the projected centre line tangent at An to the centre of the central island C, i.e. from Cn to C (see Figure 28-3,
which shows the measurement of this parameter for Arm 3).

Drive-on-the-left: The value is negative if the projected centre line is to the right of C, otherwise it is positive.

Drive-on-the-right: The value is negative if the projected centre line is to the left of C, otherwise it is positive.

Arm D

Arm C

Arm A

Arm B

Figure 28-3
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28.3.4  Distance: Junction centre to entry corner kerb line

The minimum distance from junction centre to entry corner kerb line is the distance from the centre C of the
central island to the point Kn on the entry kerb of arm n which is nearest to the central island. (See Figure 28-3,
which shows the measurement of this parameter for Arm 2).

28.3.5  Distance: Junction centre to give-way line

The distance from junction centre to offside end of give-way line is the distance from the centre of the central
island C to the to the point An. (See Figure 28-3, which shows the measurement of this parameter for Arm 2).

28.3.6 Length of island

The length of island is the overall length (including hatching) of any island, any part of which is within 20 metres of
the give-way line. The island may be kerbed only, hatched only, or both, and may or may not continue beyond 20
metres. Islands at pedestrian crossings are included. Where pedestrian gaps exist the island should be treated as
continuous.

28.3.7 Angle to next arm

The angle between arms [n] and [n+1] should be measured between the tangents to the centre lines or entry side
of an island at the specified distance from both the entry and exit. (See Figure 28-4)

Arm D

Angle between arms

Angle between arms 20m at 0 metres (Arm D)

at 20 metres (Arm C)\

Arm A

Arm C /\

Angle between arms
at 20 metres (Arm B)

Arm B

Figure 28-4
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28.3.8 Gradient on approach

The gradient from 50-100m on approach (measured as a percentage) should be the average gradient of the
approach measured between 50-100 metres from the junction.

28.3.9  Sight distances

Sight distances should be measured, ideally, using an observer height of 1.05 metres and a target height of 0.26
metres (car tail lights). The observer should view from the indicated distances back from An along the middle of
arm n. The target should be on the nearside.

For sight distance to offside (i.e. to the right for drive-on-the-left), the position of the target should be recorded
relative to the ‘datum’ point D(n-1). The result should be recorded as negative if the target is forward of the
datum point.

For sight distance ahead at 4-arm mini roundabouts the position of the target should be recorded relative to the
‘datum’ point D(n-2). The result should be recorded as negative if the target is forward of the datum point.
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A®
Sight distance
from 4m (Arm D) / \ i 4m
A4

\\ Arm A

7
/ —
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~ A2 e |

Sight distance
from 50m (Arm B)

S0m /

Arm B i
™

\
- -
.

Figure 28-5

28.3.10 Number of entry / exit lanes

The number of entry lanes on the approach should be recorded upstream of any flaring, or at 100 metres, or clear
of the preceding junction (whichever is closest), but not nearer than 20 metres.

The number of exit lanes should be recorded at the same point.
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28.3.11 Presence of entry path curvature

The presence of entry path curvature indicates the presence of entry deflection on the "practical path" for any
turning movement, taking account of lane markings.

In order to measure entry path curvature, it is necessary to construct the centre line of the smoothest possible
path through the junction. The vehicle should be assumed to be 2 metres wide so that the centre line of its path is
at least 1 metre from the nearside kerb, any kerbed island, or any lane used for travel in the opposite direction.
The radius of curvature should be measured in the vicinity of the entry. The vehicle path curvature is the inverse
of the radius. Straight paths have a curvature of zero.

A ‘practical’ vehicle path is used to determine the presence of any entry path curvature. Unlike the ‘classic’ vehicle
path that keeps to the correct side of the island and is no closer than 1 metre to it, the ‘realistic’ path allows the
vehicle to pass over, or around the wrong side of the central island if it is a shorter path. For the ‘practical’ path the
‘realistic’ path should be assumed if the central island is flat and the ‘classic’ path otherwise.

Lane lines should be taken into account. Assume that the vehicle will use the left lane for a left turn, the right most
lane for a right turn and whichever gives the shortest smooth path for a straight ahead movement. The path
should keep at least 1 metre away from any hatched area or from the edges of whichever lane it uses at any
particular time, unless the lane is less than 2 metres wide, in which case the path should follow the centre of the
lane.

In any cases where the resulting curvature of the ‘practical’ path is tighter than 5 metres (the minimum turning
circle of a typical car) the realistic path should be used.

The presence of entry path curvature (taking account of lane markings) can usually be assessed without making
the measurements.

28.3.12 Approach curvature
The approach curvature within 100 metres is the curvature of the arm on the approach to the junction upstream of

any local flaring. It assessed on a 7-point scale from “sharp” to “moderate” to “slight” in either direction, plus
“straight”.

28.4 Priority Intersections

Where measurements refer to within the junction, this means that, in general, a feature on a major arm is within
approximately 20 metres of the extended kerbline of the nearest minor arm. A junction feature on the minor arm
is ‘within the juncion’ if it is within 20m of the give-way line.

The parameters required depend on the junction type and other options. Most of the items described below are
for detailed urban accident prediction.

28.4.1 Angle to next arm

Angle between arm n and arm n+1 are the angles on the approach between each arm and the next arm clockwise,
that is, between arms A and B, arms B and C, arms C and D, and arms D and A respectively. They are measured
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from 1:500 plans between the projected tangent to the centre lines at 20 metres from the junction on the former
arm and the projected tangent to the centre line at 0 m from the junction on the latter arm. For example, the
angle between arm B and arm C was measured between the projected tangent to the centre line at 20m from the
give-way line on arm B and the projected tangent to the centre line at OC on arm C.

Angle between
arm n and arm n+1:

Figure 28-6

28.4.2 Number of entry lanes

Number of entry lanes or number of ahead lanes by arm are as indicated by the lane markings. For entry on the
major left (drive-on-the-left) (arm C) at a T-junction, this includes any separate right turn lane at least 1.5 metres
wide at the centre of the junction.

28.4.3  Stopping sight distance

Stopping sight distance for arm n, is the distance away from the junction that an approaching driver can see a car
at the junction (measured up to a maximum distance of 250 metres). The view is measured from a driver's eye
height of 1.05m to an object of height 0.26m (car tail-lights). If the distance to the next major junction is less than
the stopping distance, this value should be used.

28.4.4  Pedestrian flows

Pedestrian flows are measured as 12-hour flows crossing the centre of the junction and ‘within the junction” on
each arm. Pedestrians using a pelican or zebra crossing are included provided that the crossing is also within the
junction. The flows should be measured on a weekday avoiding school holidays.

28.4.5 Gradient

Gradient on major arm is measured differently for ‘T’-junctions and crossroads/staggers. For ‘T’-junctions only an
estimate is required as to whether the gradient over 50 metres approach to the junction is steep uphill, level or
slight slope, steep downhill. The gradient is defined as positive if the road is uphill, negative if downhill and zero if
level (any gradient smaller than 3.5% (positive or negative) is treated as level). For crossroads and staggered
junctions the gradient is measured as the average percentage gradient over 0-50m of the approach, from the
reference lines OA and OC (see Figure 28-7 to Figure 28-9).
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28.4.6 Absolute stagger length

Absolute stagger length is the absolute displacement between the perpendiculars from the centre lines of the
opposite minor arms. A junction is defined as staggered if the absolute stagger length is greater than 5 metres.
(This is different from geometric delay parameters, which use distance travelled along the major road in a
staggered junction by traffic from one minor arm to the other.)

£
/ d = stagger length
Arm C _ |£_: -
—d—h

Figure 28-10

28.4.7  Visibility to Nearside and offside from minor arm

Visibility to left/right from minor arm is the visibility to the left/right viewed from the centre line of the minor arm
at 9 metres back from the give-way line on arms B and D. The visibility is the furthest distance for which an
approaching two wheeled vehicle could be seen. Object and eye heights are 1.05m above the road surface and the
object is on the opposite side of the carriageway to the minor road for the visibility to the left, but the same side
for the visibility to the right. The visibilities are measured when not obstructed by parked or stationary vehicles.
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The distance recorded is along the major road from opposite the centre line of the minor arm to the object (up to
a maximum of 250m). If the distance to the next major junction is less than the visibility, this value is used.

¥isihility to leftfright .
from minor arm: /
£
I

¢ ¥isibility to left

Arm B
Figure 28-11

28.4.8 Radius of entry corner

Radius of entry corner on major arm is the radius of curvature (in metres) of the entry corners of each major arm
as measured from 1:500 plans.

( Radius of entry corner

28.4.9 Approach width (rural accident prediction)

The approach width refers to the part of the road available to vehicles approaching the junction. It is measured at
30 metres from the centre of the junction where there is no ghost island, or at 30 metres from the pointed end of
the taper where there is a ghost island.
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29 Appendix H - Estimation of
circulating flow for large
roundabouts

One of the variables used in modelling large and/or grade-separated roundabouts is the circulating flow past the
arm in question, during the central 30 minutes of the modelled period. When modelling new junctions it is, of
course, not possible to measure any flows directly, and various methods of estimating them are used. Given that
demand flows have been estimated rather than measured, the following describes a satisfactory method of
estimating circulating flows (CIRFLO) - its accuracy will be in keeping with the accuracy of the demand flows. The
method should be used only when circulating flows cannot be measured directly.

The automatic initial estimation of CIRFLO can be run by clicking Data>Estimate Circulating Flows for Large
Roundabouts. The method, as described below, is used to calculate the circulating flows. The values are
automatically placed in the relevant part of the Data Outline and can then be viewed as usual using the Data
Editor.

For a four-arm roundabout, the maximum circulating flow past each arm, assuming there are no U-turners, is as
follows:

Circy = Flow (D — B) + Flow(D — C) + FIow(C —> B) .ccvvvveverereeeceerien (1)
Circg = Flow (D — C) + Flow(A — C) + FIOW(A = D) .eeevevreieeeeeeienne (2)
Circc = Flow (A — D) + Flow(B — D) + FIow(B — A) ..cccvveeerieeeeeienn, (3)
Circp = Flow (B — A) + Flow(C — A) + FIow(C = B) ..cccvveeeiiieeeeerie (4)

The flows for the O/D movements given above should be known for the central hour of the modelled period, since
these will have been used to specify the demand flows on each arm. According to the ARCADY method for
synthesising the shape of the peak profile, the demand flows for the peak half hour will be 55 percent of the peak
hour flows.

So the maximum circulating flow past Arm A (for example) during the central

30 minutes of the peak hour flow will be:

0.55 (Flow (D—B) + Flow (D—C) + Flow (C—B)) veh (or pcu) ....coeeevevenrenes (5)
i.e.
1.10 (Flow (D—B) + Flow (D—C) + Flow (C—B)) veh (or pcu) per hour .......... (6)

The maximum circulating flow takes no account of suppressed demand - it assumes that no arms are overloaded.
In practice, it is likely that the junction will be overloaded during the central 30 minutes of the modelled period,
and this will reduce all circulating flows. If, for example, all circulating flows were reduced by 10 percent (a typical
figure) then the best initial estimate of CIRFLO (again using Arm A as an example) would be:

0.90 x 1.10 (Flow (D—B) + Flow (D—C) + Flow (C—B)) veh (or pcu) per hour ...(7)
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Equation (7) is approximately equal to equation (1) so it is sufficiently accurate to use equations 1 to 4 as initial
estimates of CIRFLO for each arm.

i.e. CIRFLO past Arm A = Flow (D —» B) + Flow(D — C) + Flow(C — B)

where all the units are in vehicles (or pcu) per hour.

The initial estimates of circulating flows (CIRFLO) past each arm can be used during a first pass of the program. This
first pass will enable a better estimate of circulating flows to be made, based on the amount of traffic emerging
from each arm, and the turning proportions, during the central 30 minutes of the modelled period. The amount of
traffic emerging from each arm is equal to the demand flow or capacity of the arm, whichever is the lesser. Both
demand flow and capacity can be read from the program output, for each time segment throughout the modelled
period. The turning proportions can be assumed to be the same as those entered in the Origin-Destination table in
the program input.

Better estimates of the circulating flows can then be made, using equations (1) to (4) but with the flows on the
right-hand side of the equations now based on traffic emerging from each arm, rather than the demand flow on
each arm.

These better estimates of CIRFLO can then be used in a second pass of the program. In principle, it would be
necessary to repeat this process for a series of iterations, to gradually home-in on the most appropriate correct
circulating flows. In practice, it has been found that the circulating flows used in this second pass are sufficiently
close to the true values, particularly given the accuracy of the original demand flows from which they are derived.

It should be borne in mind that the iterative process referred to above is necessary only when arms are overloaded
- in this case the entry flows affect, and are affected by, the circulating flows. If no arms are overloaded during the
central 30 minutes of the modelled period, the circulating flows can be obtained directly from the demand flows,
with no iterative process being necessary.

NOTE: ARCADY only provides the initial estimates of CIRFLO. It takes no account of the potential differences
between the demand data and the amount of traffic emerging from each arm.
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30 Definitions / Glossary

AADT

Average Annual Daily Total (flow)

Approach half-width

The same as “approach width” — it is the width of the side of the carriageway which is approaching the junction,
measured at a point upstream from any entry flare, from the median line to the nearside kerb, along a normal.

At-grade roundabout

Opposite of grade-separated

Capacity (of an arm)

The maximum amount of traffic that an arm can cope with. If an arm is over-capacity, queues will build up
uniformly over time. Queues may be a problem even when the stream is not over capacity, due to the random
nature of traffic arrivals.

Demand

The number of vehicles per unit time wishing to use a traffic stream or junction. If this exceeds the capacity, then
a queue will build up.

DOS

Degree of Saturation. See RFC.

Drive-on-the-left / Drive-on-the-right

‘Drive-on-the-left’ indicates that vehicles travel along the left-hand-side of the road, as in the UK and Japan. ‘Drive-
on-the-right’ indicates that the vehicles travel along the right-hand-side of the road, as in mainland Europe and the
USA.

Early Cut-Off

An arrangement of stages whereby the phase for opposing traffic terminates before that for the opposed traffic. In
other words, opposed traffic initially has to give way to oncoming traffic, but later on they may be given a clear
run.

Effective Green

The effective green is the time used for modelling purposes to compensate for the time taken to reach saturation
flow at the start of green, and the time into amber treated as green by drivers. The relationship between the
actual green time for a stage (or phase) and effective green is defined by the start and end displacements.

Entry capacity

Junctions 9 User Guide (Issue E)



Definitions / Glossary Page 362

The maximum inflow at an entry. It is observable only when the demand flow at that entry is sufficient to cause
continuous queuing on the approach.

Entry flow

The number of vehicles per unit time entering a junction from a particular arm.

Extra Effective Green (EEG)

The equivalent additional green time available to a particular stream of traffic (due perhaps to reduced lost time).

Geometric delay

Delay suffered by vehicles due to the presence of the junction even in the absence of other traffic — i.e., the
physical presence and shape of the junction.

Grade-separated roundabout
a roundabout with:

i) a road (typically trunk, motorway or interstate) passing above or below it.
OR

ii) a motorway (interstate) linking directly with it.

Headway

The time between the fronts of two successive vehicles or pedestrians.

Heavy vehicle

A vehicle with more than 4 tyres in contact with the road (includes buses, cars pulling trailers and caravans, etc).

Intercept

Maximum entry flow of an entry when there is zero circulating traffic.

Interstage

Period between the end of green on one stage and the start of green on the next. Where there are multiple phases
starting and ending at different times, this is the maximum time between the first one ending and the last one
starting.

Late Release

An arrangement of stages whereby the phase for opposing traffic starts after that for the opposed traffic. In other
words, opposed traffic initially gets a clear run, but later on has to give way to oncoming traffic.
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Light vehicle

A vehicle with 3 or 4 tyres in contact with the ground.

Passenger Car Unit (PCU) / Passenger Car Equivalent (PCE)

A unit of measurement of traffic flow or capacity - equivalent to that of a single car. Individual vehicle classes are
given different PCU values (for the purpose of traffic capacity calculations).

PCU values vary from country to country and also depend upon the number of vehicle categories used. E.g. when
using just two categories light vehicles and heavy vehicles (i.e. ‘lights and heavies’) PCU values used are typically 1
and 2 respectively. In the UK typical values for six categories are as follows:

Vehicle type description PCU factor
Bicycles 0.2
Motorcycles 0.4
Cars/light goods (3/4 wheels) 1.0
Medium goods (two axles but > 4 tyres) 1.5
Buses, coaches 2.0
Heavy goods (more than two axles) 2.3

When differentiating between just two classes of vehicles (lights and heavies) the following values are used:

Vehicle type description PCU factor
Light vehicle 1.0
Heavy vehicle (>4 tyres) 2.0

For the purposes of modelling pedestrians they too can be given a PCU value. (Pedestrians never mix with any other
type of traffic so there is no need to assign a value relative to vehicle types etc.)

Pelican Crossing

Signalled pedestrian crossing. (Mid-block crossing)

Priority Intersection
An unsignalised intersection where a minor road meets a major road and where traffic on the minor road must
give way (yield) to traffic on the major road. Examples include T-junctions, crossroads and staggered junctions.

For the purposes of Junctions 9, the term ‘priority intersection’ refers to the junction types that can be modelled in
PICADY, and does NOT include roundabouts.

Puffin Crossing

Signalled pedestrian crossing with pedestrian detection. (Adaptive pedestrian crossing.)

Queueing delay

Extra time take by vehicles to negotiate the junction due to the presence of other traffic.
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RFC

Ratio of demand flow to capacity (see also Traffic Intensity). Also known as volume-to-capacity (VC) ratio or DOS
(Degree of Saturation)

Roundabouts

standard roundabout - A roundabout having a one-way circulatory carriageway around a kerbed central island 4m
or more in diameter and usually with flared approaches to allow multiple vehicle entry.

mini-roundabout — A roundabout having a one-way circulatory carriageway around a flush or slightly raised
circular marking less than 4m in diameter and with or without flared approaches. (A few roundabouts that have a
central island diameter greater than 4m are designed to allow vehicles to run over them and therefore operate in
the same way.)

Saturation Flow

The maximum inflow per unit time of vehicles from a particular stream when the traffic signal is green for that
stream.

Slope

Rate of change of the entry capacity with the circulating flow.

Stage

Period of time during the signal cycle which is green for one or more streams and during which all signal aspects
remain unchanged.

Stream

See Traffic Stream.

Time-Dependent Queueing Theory

Theory for predicting average queue lengths (averaged over many occasions) taking account both of the
systematic variation of 'average' demand flow and capacity in time and of random fluctuations in these quantities
due to individual vehicles.

Time Segment

When analysing a network over a extended time period, the time period can optionally be split into several time
segments of shorter length. This allows varying traffic conditions to be modelled. Traffic flows are assumed to be
constant within each time segment, but may vary from one time segment to the next. Signal timings are assumed
to be constant over the entire time period. Output results are reported for both averages over all time segments
and for each segment giving a detailed breakdown of the network performance over the modelled time period.
Typically 10 or 15 minutes.

Traffic intensity

The ratio of demand flow to capacity (RFC).
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Traffic stream

Vehicles within or approaching a junction which are considered together for the purpose of determining
capacities, queues and delays. At roundabouts the traffic on each approach shares a common entry capacity and
in this sense is treated as a single stream.

For OSCADY junctions, all lanes in a traffic stream must be controlled by the same signal indications.

Truck

See ‘Heavy Vehicle’

Within the junction

As a general rule, a particular feature on a major arm should be regarded as being ‘within the junction’ if it is
within approximately 20m of the extended kerbline of the nearest arm. A junction feature on the minor arm is
‘within the junction’ if it is within 20m of the give-way line.

Zebra Crossing

Unsignalled pedestrian crossing.
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