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network was developed for the purposes of scheme testing and business case 
development. 
 
As a result, the extent of the detailed, simulation area of the highway network is 
significant; covering almost all of Central Lancashire, and as detailed in Figure 4-D 
below. 
 

 
Figure 4-D - Highway Network of the Modelled Area 

Outside of the detailed modelled area, typically Motorways, A and B Roads have been 
modelled, to reflect the more spatially aggregate nature of the zoning system. As this 
area is some way from the study area, it is only necessary to have enough detail to 
ensure that trips from these areas enter the study area at the appropriate locations. 
 
Figure 4-E shows the entire CLHTM model network, covering trip distances and costs 
across the whole of the UK for relevant trips, including the external modelled area. 
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Figure 4-E - Full Model Network 

4.4 Centroid Connectors 

Zone connectors should represent ‘real’ junctions within the highway, i.e. not load directly 
onto links, where possible.  In line with WebTAG Unit M3.1 guidance, the number of 
centroid connectors was minimised to avoid/ reduce convergence issues. 
 
In general, each model zone has one centroid connector, but there are exceptions to this 
where zones require multiple centroid connectors to accurately represent the loading 
points to / from the zone, and which are refined in model calibration, and/or where 
significant delays are noted. 
 
For the purposes of the local land-use testing within the model, and future potential links 
to demand models, representative costs to / from each of the development zones and 
locations are specified in the base year model. 
 
Examples of the centroid connectors used in Preston within the detailed modelled area 
are illustrated by the red lines in Figure 4-F below. 
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Figure 4-F - Model centroid connectors within Preston City Centre 

The loading node where each connector joins the road network was selected, based 
upon aerial photography, professional judgement and agreed with LCC in terms of local 
knowledge, and is considered to be the most representative place for demand to enter 
and exit the network.  
 
For the detailed model area every effort was made to ensure where possible that 
connectors did not join the network at junctions or directly onto main roads.  
 
4.5 Time Periods 

The model was built to represent three time periods, as follows: 
 
• AM peak hour (8-9am) 
• PM peak hour (5-6pm) 
• Average hour in the interpeak (10am-4pm) 
 
The AM and PM peak time periods were selected in line with WebTAG guidance, and 
were identified by analysis of Automatic Traffic Counts (ATCs) throughout the modelled 
area. This showed that the AM and PM peak hours above were the most congested, and 
with greatest traffic volumes. 
 
The scheme is expected to have the greatest impact on traffic movements during the 
peak hours when the congestion in the local area is greatest. It therefore follows that the 
AM and PM peak hours must be modelled.  
 
Although there is less congestion in the interpeak period, it was still considered 
necessary to model this time period, both to meet guidance, and for the economic and 
environmental appraisal. There was no perceived need from any stakeholder to model 
an off-peak or weekend period. 
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The time periods chosen also provides a suitable basis for the calculation of required 
AADT’s and AAWT’s for noise and air quality modelling, and for the calculation of 
economic impacts. 
 
4.6 User Classes 

For the effects on different road users to be established, the model segregates trips by 
vehicle type and trip purpose.  
 
There were different levels of segregation used at different points of the model building 
process, as summarised in Table 4-2. 
 
Table 4-2 - Purpose/User Class/Vehicle Class Correspondence 

Trip 
Purpose 

ID 
Purpose 

User 
Class 
(UC) 

Vehicle 
Class 
(VC) 

PCU 
Factor 

 
1 Home Based Work (HBW) UC1 

 
 
 
 

VC1 

1.0 

2 Home Based Employer’s Business (HBEB) 
UC2 

3 Non-Home Based Employer’s Business 
(NHBEB) 

4 Home Based Education (HBED) 
 
 

UC3 

5 Home Based Shopping (HBS) 
6 Home Based Other (HBO) 
7 Non-Home Based Other (NHBO) 
8 LGV UC4 VC2 1.0 
9 HGV UC5 VC3 2.0 

 
These trip purpose and user class splits are consistent with the guidance contained in 
TAG Unit M3.1. 
 
Vehicle classes 1 and 2 (cars and LGVs) were assigned a PCU factor of 1.0. HGVs were 
given a PCU factor of 2.0. This is to reflect the greater size of HGVs in comparison with 
cars, with the assumption being that each HGV is equivalent to two cars within the 
assignment.  
 
This value is consistent with guidance in TAG unit M3.1 appendix D, which advises that 
PCU factor on road types other than motorways and dual carriageways.  
 
Although there are motorways within the study area, the key study area for the PWD 
scheme around Preston, is made up of single carriageway roads, thus a value of 2.0 was 
agreed as most appropriate.  
 
4.7 Assignment Methodology 

Assignment is the process that traffic models use to predict the routes that road users 
take between their origin and their destination. Route selection is based on travel costs. 
 
Travel cost (and in particular time) is assumed to depend on the flows in the network. 
The default assignment procedure within SATURN was used, which is based on 
Wardrop’s Principle of traffic equilibrium. This principle states that “Drivers choose routes 
such that, at equilibrium, no individual trip maker can reduce his/her cost of travel by 
unilaterally changing route”.  
 
Such a model makes a number of assumptions, in particular: -  
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• That network conditions and travel demand do not vary within the modelled 

period. 
• That travellers in the network have had a long–term experience with these 

conditions, so that they perceive the travel costs correctly and know the “best“ 
routes to take. 

• That all drivers within a particular user class perceive travel costs in the same 
way. Costs are a combination of time and vehicle running cost, termed 
‘generalised cost’. 

The model therefore provides a representation of average driver behaviour under long 
term conditions of recurrent congestion, and uses a particular assignment algorithm 
known as Frank-Wolfe in order to achieve this in an industry standard manner 
 
4.8 Generalised Cost Formulations and Parameter Values 

Within the SATURN assignment two parameters are defined for each user class to 
calculate generalised cost. This combines journey times, journey distances and any tolls 
included in the model into a standard unit of generalised time based on these two 
parameters. 

The values of time (VOT) used in the base year model were taken from the TAG data 
book (December 2017, v1.9.1), which was the latest at the time of the study, based on 
2013 values to represent the October 2013 base of the model.  The values are provided 
in Table 4-3. 

Calculations were undertaken using perceived values of time and distance, which are 
important for business travel, and as per guidance and processes advised by both 
WebTAG and Highways England TAME, using Highways England’s VOT/VOC 
calculation worksheet. 

When calculating the VOC, the average speeds for each user class were taken from the 
previously validated CLHTM model.  

In line with TAG unit M3.1, the HGV VOT were doubled to better take into account the 
driver’s and employer’s VOT. 
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Table 4-3 - Generalised Cost Parameters 

Vehicle type Trip Purpose Time Period Value of Time / PPM 
(p/min) 

Vehicle operating 
cost / PPK (p/km) 

Car Commute  AM 19.32 7.86 

Car Business AM 28.81 13.9 

Car Other AM 13.33 7.86 

LGV Business AM 20.37 15.25 

HGV Business AM 41.35 48.48 

Car Commute  IP 19.64 7.8 

Car Business IP 29.52 13.73 

Car Other IP 14.2 7.8 

LGV Business IP 20.37 15.3 

HGV Business IP 41.35 48.48 

Car Commute  PM 19.39 7.91 

Car Business PM 29.23 14.03 

Car Other PM 13.96 7.91 

LGV Business PM 20.37 15.24 

HGV Business PM 41.35 48.48 

 
It is recognised that a new version of TAG databook was released in May 2018. However, 
given that the model calibration was well underway when the new version became 
available the decision has been taken not to recalibrate the model, given that the only 
change would be minor increase to VOC values, as presented in Table 4-4. 
Table 4-4 - Generalised Cost Parameters Comparison of Dec.17 and May18 TAG Databook 

Vehicle 
type 

Trip 
Purpose 

Time 
Period 

Dec. 2017 May 2018 

VOC 
Diff 

Value of 
Time / PPM 
(p/min) 

Vehicle 
operating 
cost / PPK 
(p/km) 

Value of 
Time / PPM 
(p/min) 

Vehicle 
operating 
cost / PPK 
(p/km) 

Car Commute  AM 19.32 7.86 19.32 7.93 0.07 

Car Business AM 28.81 13.9 28.81 13.96 0.06 

Car Other AM 13.33 7.86 13.33 7.93 0.07 

LGV Business AM 20.37 15.25 20.37 15.34 0.09 

HGV Business AM 41.35 48.48 41.35 48.78 0.30 

Car Commute  IP 19.64 7.8 19.64 7.87 0.07 

Car Business IP 29.52 13.73 29.52 13.79 0.06 

Car Other IP 14.2 7.8 14.20 7.87 0.07 

LGV Business IP 20.37 15.3 20.37 15.39 0.09 

HGV Business IP 41.35 48.48 41.35 48.78 0.30 

Car Commute  PM 19.39 7.91 19.39 7.98 0.07 

Car Business PM 29.23 14.03 29.23 14.09 0.06 

Car Other PM 13.96 7.91 13.96 7.98 0.07 

LGV Business PM 20.37 15.24 20.37 15.33 0.09 

HGV Business PM 41.35 48.48 41.35 48.78 0.30 



 

 
 24 

4.9 Capacity Restraint Mechanisms 

4.9.1 Links 

Capacity restraint on links was modelled through the use of speed flow curves.  
 
The general rule of whether to use a fixed cruise speed on a given link or a speed-flow 
curve relates to whether the majority of the delay on the link is likely to be as a result of 
junction delays or weight of traffic on the link. Where the majority of delay is related to 
the junction, a fixed cruise speed has been coded. Whereas when the delay is likely to 
be caused by the weight of traffic a speed-flow relationship has been coded. 
 
In general, this rule results in fixed cruise speeds being coded within urban areas, and 
speed-flow relationships being coded on longer rural links.  The application of speed flow 
curves is discussed further in Chapter 6. 
 
HGV speeds were capped for each capacity index to ensure that HGVs travel at reduced 
speeds compared to other vehicles on the road network in rural areas, where speeds 
between vehicle types would be expected to vary more significantly. 
 
4.9.2 Junctions 

All junctions within the study area were fully coded in line with the Central Lancashire 
Model Coding Manual, developed from a range of model development experience in 
similar areas and for Highways England modelling.  
 
Elements of coding included the junction type, number of lanes, permitted movements 
and geometric measurement of each junction, to calculate typical capacities and likely 
ranges of capacity, and thereby turning delays once assigned. 
 
Motorway Network merges were effectively coded using Q nodes that were located 300m 
downstream from the merging node. A full description of Q nodes can be found in the 
SATURN User Manual, and also defined in the CLHTM Jacobs Coding Manual. 

Further details of the network development and coding can be found in Chapter 6. 
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5 Calibration and Validation Data 

5.1 Introduction 

This chapter discusses the observed data used in the calibration and validation of the 
Central Lancashire Highway model.  
 
This includes the link flow observations used in the calibration and validation of the 
modelled flows within the highway assignment, and the observed journey time data used 
for the validation of the modelled times. 

5.2 Traffic Counts at Roadside Interview Sites 

Roadside Interview Surveys were conducted in order to gather observed trip information.  
 
The scoping of the RSI surveys were discussed and agreed with LCC to ensure all key 
routes likely to be impacted by future schemes were captured, including key routes to 
M55 J1, Preston and further west towards M55 J3.  
 
Modelling of the PWD in the old CLTM CUBE model helped to inform which key roads 
were likely to be impacted by the scheme, and future dependent growth. 
 
Alongside each survey, a two week automated traffic count (ATC), and a single day (the 
day of the survey) Manual Classified Count (MCC) was collected.  
 
The RSI’s collected data from traffic travelling in both directions for key links likely to be 
impacted by the PWD and CLTM schemes.  
 
This is important in the development of the model, to enhance accuracy and sampling of 
trips in both directions, and in the context of RSI’s typically only be collected in one 
direction.  
 
The locations of these surveys are illustrated in Figure 5-A and were developed to form 
a natural cordon around Preston. 
 
Final site locations took into account the ability to conduct RSI’s in both directions, police 
advice, and spare road-space capacity; with some sites therefore straddling the cordon; 
depending on direction, but with no major road in-between. All sites were approved by 
the Police, with none missed and all were conducted as per plans proposed and agreed. 
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Figure 5-A - RSI Survey Locations 

 
More information on the RSI surveys is provided in Chapter 7.  
 
The surveys were conducted in April and May 2014, with the one day MCC and the two 
week ATC counts collected at the same time. 
 
5.2.1 TRADS Counts 

For count data on the M6, M55 and surrounding motorways, TRADS data was used.  
 
Hourly count data across the whole of 2013 was collected and processed for each of the 
sites shown in the image below.   
 
As with the ATC data, the counts were checked for consistency, and only Monday-
Thursday weekdays were included; with any days of error excluded from the calculations.  
 
Figure 5-B shows an example of the colour formatting used to determine count 
anomalies. 
 

                         
Figure 5-B - Colour formatting example 

 
In order to classify the data into vehicle types, Monthly Classified data was also collected 
and processed for October and November 2013, standardising to these months. 
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Data for the month of April; a similarly neutral month 2013 were also processed in the 
same way for each site to ensure traffic ratio consistency by vehicle type, and to act as 
a sense-check.  
 
The locations of the TRADS counts that were used are shown in Figure 5-C. The TRADS 
sites cover the full extent of the Strategic Road Network across the study area. 
 

  
Figure 5-C - Location of TRADS counts 

 
Table 5-1 shows the Strategic Road Network traffic counts used in the calibration and 
validation process. 
 

- TRADS Site 
- Proposed 

scheme 
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Table 5-1 - Highways England Count Sites 
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5.2.2 Local Traffic counts 

In addition to TRADS count data, local automatic traffic count data was obtained for the 
local road network. 
 
The majority of these counts were undertaken for two weeks in either 2012 or 2013 to 
ensure watertight screenlines, or to update counts that were not available from the 
original dataset. This range of dates underlies the 2013 base of the model. 
 
Given a number of traffic counts were not of significant duration, or there were otherwise 
potential gaps in screenlines, a number of either replicate, or additional traffic counts 
were specified during 2014.  
 
These were undertaken to follow WebTAG guidance in terms of traffic counts being of 
2-week duration, and are shown in Figure 5-D. 
 

 
Figure 5-D - Local Counts 

The daily flow profile of these counts are provided in Figure 5-E to Figure 5-H below for 
each vehicle class and the total. The highest flows happen at 08:00-09:00 in the morning 
peak period and 17:00-18:00 in the evening peak period. 
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Figure 5-E – Car Daily Flow Profile   

 
 
 

 

Figure 5-F – LGV Daily Flow Profile   
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Figure 5-G – HGV Daily Flow Profile   

 

 
 

Figure 5-H – Total Daily Flow Profile   
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In order to ensure count consistency; the full count data set were profiled by month and 
year to develop a series of seasonality adjustment factors, that were used in the final 
derivation of the count dataset - such that all counts were reflective of a neutral average 
October 2013 base. The result of this assessment for roads inside Preston are provided 
in Table 5-2. 
Table 5-2 – Preston Road Seasonality Factors 

Preston Av.  2012 
N/E 

2012 
S/W 

2013 
N/E 

2013 
S/W 

2014 
N/E 

2014 
S/W 

08:00-09:00 0.98 0.98 0.95 0.97 0.88 0.93 

10:00-16:00 1.04 1.05 1.02 1.03 0.97 0.98 

17:00-18:00 0.99 0.99 0.98 0.97 0.93 1.03 

 
Figure 5-I shows the local traffic counts that were used in the calibration and validation 
process in addition to the Highway England Counts in the previous section. 
 

 
Figure 5-I - Local Traffic Counts 

 
5.3 Traffic counts for Calibration 

In order to check how well the model replicates real world traffic flows, it is necessary to 
compare modelled flows against traffic counts.  
 
To this end, traffic counts need to be split into three criteria in order to meet WebTAG M-
3 Guidance: 
 
• RSI Traffic Counts 


