Modelling High Capacity Flows in
Emme, SIDRA and Dynameq

Paul van den Bos


Presenter
Presentation Notes
I am a freelance modeller, based in Sydney but work all over the place.
I  generally work with strategic software packages, 
but over the last 10 to 15 years I work with mesoscopic software

I have owned SIDRA software since 2002.
I use it mainly to help with the intersection delays in strategic software.

I like to share my experiences with these three software packages


Speed-flow curves in transport modelling — from SIDRA Manual
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Presenter
Presentation Notes
Plot comes from the SIDRA Manual
There are three regions – the green range – Unsaturated
 – think about driving on the Motorway at 02:00 AM
 – drive at the speed limit  denoted by Vf for free flow speed 
– there are few cars around

As more vehicles join the traffic stream, the speed drops a little due to “traffic”
 – those other drivers who clog up the roads.

As more vehicles are added to the roadway, we reach the nose of this curve – with the maximum flow.
See the speed is less than Free-flow speed.

If more vehicles are added to the roadway – we will enter Pink region - Region B – Forced Flow
Think about 17:00 PM going home. 
Speed is much reduced
flow through the system is much reduced

When we do traffic studies, the survey result are typically given as “flows” – represented by this black line.

All we are given is the flow
Should we use the flow on the green line – 
or is the flow on the Pink line?

This is important, if we were to add additional traffic from a development.
It is OK if the flow is on the green line 
-- not OK if the flow is on the Pink line.

Short story – many traffic surveys do not give the traffic speed
as much as possible model with SIDRA network

Go out and have a look at the intersections that you are modelling
 – with a camera – during peak hours


Speed-flow curves in transport modelling — from SIDRA Manual
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Presenter
Presentation Notes
I want to spend more time on future flows – Region C: Oversaturated flows

When we plan for the future, we need to know - where the future hot spots in the network are. 

We know where the maximum flows is – right here
In reality if we were to add more traffic, we end up in Region B – Forced Flow.

When the vehicles are gridlocked – drivers cannot get to their destinations

If that is the case, we cannot find out where the future hot spots in the network will be.

We have to do something differently.
We use this Brown curve.

Notice that it has the correct speed, that means that all the paths are correctly calculated

But the flows are higher than max flow.
All we have to do, is colour all those links that have flows greater than max flow in Red 
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Presenter
Presentation Notes
Here we have volume over capacity,: 1.2, 1.4, 1.6, 1.8

There are local situations with volume over Capacity with much higher values.


V/C = very high

Typical “inner City” situation
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Presentation Notes
Typically where this occurs – a dog-leg with a major through movement



Modelled traffic flow numbers are used to
* evaluate priority of network improvements
* in modelling
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Speed-flow curves in transport modelling — from SIDRA Manual
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Presenter
Presentation Notes
Strategic Modelling can be abused for economic analysis

The modelled flows are used for the economic analyses in the “benefits” stream
“All these drivers we reach the benefits from the new scheme” 

This is really scary – I  have seen volume/capacity ratios well above 1.6 for the future Sydney Road network

If you want to know how this is possible – it is actually necessary to determine the “hot spots” for future networks


Speed-flow curves in transport modelling — from SIDRA Manual
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Presenter
Presentation Notes
Often new infrastructure is modelled using strategic software packages

Few modellers emphasise that the V/C ratio cannot be higher than 1.0
There are many examples in Australia, and overseas, where new infrastructure is congested
 -- a few years after opening


How are the hlgh numbers used in SIDRA (and other packages)?
First, Traffic modelling 101
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Queueing theory
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Presenter
Presentation Notes
Queueing theory -- we have “arrivals” and a “service”

Imagine your Coles or Woollies at peak hour -- Customers arrive at “random” - big trolleys and small trolleys
                                                                             Service rate is random 

Now imagine a factory with a production line -- arrivals is constant
			      service is constant

Arrivals can be “random” or “constant” -- Service can be “random” or “constant”  -- 4 possible combinations

Here is a graph
On the X axis – when we increate the arrivals  1.0 = capacity
On the Y-axis = delay (queue length has a similar shape)
 – it starts at 1.0 because it takes some time for you to get through

The Random arrivals and random service gives us this Brown curve
The Constant arrivals and constant service give us this Green “brick wall” shape.
If the capacity is 100 units per hour
Any number up to and including 100 the system works perfectly
101 units and greater  – the system breaks down
There is no warning when the system breaks down – it suddenly does

Notice random arrivals and random service has warning before system breaks.
In Coles or Woollies,  just open another casher (“service”)  In queueing theory  parallel queues

In the case of constant arrivals – constant service --- there is no warning – theoretically -- it just crashes

http://www.flickr.com/photos/hikingartist/3005682627/
https://creativecommons.org/licenses/by-nd/2.0/
http://ictchelm.wikispaces.com/Angelika+Baran+multimedia+lesson+plan
https://creativecommons.org/licenses/by-sa/3.0/
http://kevinspear.com/children-cartoons/guaranteed-loot
https://creativecommons.org/licenses/by-nc-nd/3.0/
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Presenter
Presentation Notes
Translate this knowledge to traffic engineering

Traffic lights services the cars – Service rate is constant – Green – yellow – red – the cycle is constant (enough) 
Random arrivals of cars – constant service rate by traffic lights
Constant arrivals of platoons – constant service rate by traffic lights  

Traffic signals have a “constant service” rate – they are fairly constant – despite what the people say
These are the curves we should be looking at: 
Brown for Random arrival rate – Constant service rate
Green (Brick wall) for constant arrival rate – constant service rate

Note: No warning for constant arrival and constant service rates – at some point we have gridlock





SIDRA modelling — with high volumes
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Presenter
Presentation Notes
Here is a SIDRA study area

The green line represents the route used for the optimisation process
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Presenter
Presentation Notes
The full SIDRA network


Optimise “routes” through the network
This is for the West — to East — can have others
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Presenter
Presentation Notes
This is a network plot showing the green wave through the network

This network consist of the signalised intersections only

The big, fat, green wave reaches a Pinch Point – where two traffic streams compete for green times.
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Presenter
Presentation Notes
Every development application has a traffic impact statement – traffic modelling

In the BACK of the report you are likely to find the SIDRA results.

If you see these reports
Look at “Demand Flows” and “Arrival Flows” columns
Look at the totals – if there is yellow highlighted number – that is scary

What has happened – the demand is greater than the capacity
Cannot do many calculations if values are “infinity”
The demand has been reduced – that that the calculations can be done
-- the numbers you see have been calculated with a reduced demand – in this case only 80% of the demand

If the network version was used – we can see the queue lengths etc.
Network version ensures that if queue lengths are long – it interferes with the upstream intersection
easily edited into the final report

Look for Yellow highlighted numbers
 


Look at those “yellow™ numbers
Calc the difference = vehicles “waiting”

Slide 17
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Presenter
Presentation Notes
Here we can see the queue lengths, and the number of vehicles “waiting” at the intersections.



A - D E G H |
1 AM PM
2 Landuse 0 Landuse 1 Landuse 2 Landuse 0 Landuse 1 Landuse 2
3 Av car length
4
5 |Demand flows (Total for all Sites 24,770 25,49}': 25,677 21,321 22,036 22,135
& [Arrival Floy [ 23,471 23,356 23,939 21,077 21,659 21,753
7 |wWaiting 1,641 1,738 244 377 382
g |Equiv guede [eng 8.8 11.1 11.7 1.6 2.5 2.6
9
10
11 [Demand Flows (Entry Total) 7,864 8,206 8,273 6,960 7,282 7332
12
13 |sec 38,772 3,200 3,746 229 1,172 1,187
14 |Max wait time
15 |sec 12 46 46 45 32 a7
16 |min 46 27 35 8 19 19
17 |hours 10 1 1 0 0 0
18
19 |Check 38,772 3,200 2,746 229 1,172 1,187
20
21
22 |Degree of saturation 2.277 6.821 7.354 1 2.21 2.280
23
24 |Travel Speed (Average) _ 11.5 12.3 28.3 24.2 23.7
25 |Effective Stop rate 0.73 0.85 0.78 0.66 0.68 0.68
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Dynameq — mesoscopic modelling software

Consider whole network

Time-slice the demand to better reflect reality
— 15-minute slices
— each slice has its unique origin-destination pattern

Time slicing based on land use:

* Blue Collar trips to industrial areas — starts very early 07:00 am
e Schools — typically 15-20 minutes before school start time

* Early workers in retail — general white collar employment

* Through-trippers that arrive “on-time — at another destination” — % hour away

Slide 20
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Do a 1-to-1 comparison

Use same SIDRA flows

Use 74 of the demand flow for each 15-minute peak hour slice
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A | 8 [ ¢ D E F G H [
]E'I. I E I C | D I E ] F i Landuse 0 Landt:ﬂe_l Landuse_2 Landuse_0 Landl:tl_l Landuse_2

1 6:30:00 6:45:00 T:00:00 71500 T3 A Ay car length
2l n_[",[: unt 5| Demand flows (Total for all Sites 24,770 25,497 25,677 21,321 22,036 22,135
3 Epp i M g_a m_l U ﬂ' 2334 29.1 5 2 EE_I 291 3 i E;li\;‘iarlgFlows (Total for all Sites 23,471 21:2? 2?:3::7 21,1;11 21,:33 21,;:2
4 Epping_a ITI_|U1 29490 3030 2999 2997 . |2 _|Equiv queue length km 6.75 111 117 16 25 26
5 |Epping_am_lu2 3016 3052 3010 2913 N
E I Demand Flows (Entry Total) 7,864 8,206 8,273 6,960 7,282 7,332
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6 DUt—Cﬂ unt %::T e 12 46 45 a9 2 a7
9 Epping_a ITI_|U|:|' 2050 2751 2789 2726 (16 |min 46 27 35 8 19 19

Epping_am lu1 1997 2845 2700 2698 [T jhours 10 : : 0 0 0

Epping_a ITI_|U2 1966 2644 2605 2551 ; Echeck 38,772 5,266 5,746 529 1,172 1,187

20

WENLLE Same calculation as for SIDRA %Degreeofsaturation 5.277 6.821 7.354 1 221 2.280

06:30-06:45 83 Silrmespeeamenge | OIDRA -1 hour average  =1,299|, .., ..,

06-45-07-00 209 25 |Effective Stop rate Dynameq _ 1 hour average — 1’195 56 0.68 0.68

07:00-07:15 342 57 A

07:15-07-30 622 8% difference

07:30-07-45 787 ¥

07:45-08:00 1,046

06:00-08:15 1,166

06:30-05:45 1,249

06:45-09:00 1,318
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Travel speed
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Presenter
Presentation Notes
Is this really a co-incidence, when two software packages – using very different analytical methodologies arrive at extremely close results?

I have used these packages for a long time
I do not think that this is a coincidence


Under high traffic volumes

Two different software packages
* developed for very different purposes

* vield very similar results for
e vehicles that cannot enter the network
* Overall network speed
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Questions?
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