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1. Introduction 

1.1. Purpose of Report 

1.1.1. The Mid Devon Allocations and Infrastructure Development Plan Document 
(AIDPD) sets out proposed development within Cullompton to 2026 
consisting of 1,665 dwellings and 55,000 sqm of office, industrial units and 
warehousing. 

1.1.2. The AIDPD recognises that in order to accommodate the proposed growth 
improvements are necessary to the highway network, including to M5 
Junction 28. The junction currently experiences congestion during the 
morning and evening peak periods, particularly at the western 6-arm 
roundabout of Junction 28 which causes queuing approaching the junction 
along Station Road. On occasions queues can develop on the northbound 
off-slip and queuing back onto the motorway can occur. An increase in traffic 
is expected to worsen conditions, as well as causing similar queuing issues 
on the southbound off-slip. 

1.1.3. The first phase of improvements to the junction consisting of re-opening an 
additional lane on the northbound off-slip and realignment of a number of 
kerbs at the roundabout was completed in April 2013.  

1.1.4. This report describes the assumptions, analysis and results from VISSIM 
micro simulation studies carried out by Jacobs on behalf of Devon County 
Council (DCC) to evaluate four phase two scheme options for 
accommodating predicted growth on Junction 28 of the M5 motorway. 
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2. Base Year Modelling 

2.1.1. The VISSIM modelling was based on modelling carried out by AECOM in 
June 2010 which is described in their report: M5 Junction 28, Cullompton - 
VISSIM Modelling, June 2010 prepared for the Highways Agency. 

2.1.2. The 2010 VISSIM model by AECOM was a full refresh of an earlier VISSIM 
model developed by Bellamy Roberts to test a scheme for J28 on behalf of 
their client in relation to the Knowle Lane development in Cullompton. This 
included the latest development data, network details and was calibrated to 
represent the observed traffic conditions in the model study area. The zone 
locations are shown in Figure 1. 

 

 
Figure 1: Zoning system in AECOM VISSIM models 

2.1.3. The AECOM study developed forecast models for a 2018 scenario based on 
the Bellamy Roberts scheme (discussed in Chapter 3). This was based on 
MOVA signalised junction control and utilised a VISSIM/MOVA interface. 

2.2. Review of Bellamy Roberts VISSIM Modelling 

2.2.1. Jacobs checked the coding and results of the previous modelling in two 
parts. The first check involved verifying the base year model results. The 
models were rerun in version 5.4 of VISSIM and results output for 10 seed 
runs. The calibration results have been recreated for the models provided 
and are given in Figure 2 to Figure 9. It was concluded that the model 
results were consistent with those previously documented and were 
therefore suitable for use in the assessments of the four phase two 
schemes. 
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Figure 2: AM Peak NB Offslip: Comparison of Updated Calibration Results 

 

 
Figure 3: AM Peak SB Offslip: Comparison of Updated Calibration Results 
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Figure 4: AM Peak Station Rd: Comparison of Updated Calibration Results 

 
 

 
Figure 5: AM Peak Services: Comparison of Updated Calibration Results 
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Figure 6: PM Peak NB Offslip: Comparison of Updated Calibration Results 

 
 

 
Figure 7: PM Peak SB Offslip: Comparison of Updated Calibration Results 
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Figure 8: PM Peak Station Rd: Comparison of Updated Calibration Results 

 
 

 
Figure 9: PM Peak Services: Comparison of Updated Calibration Results 

 

2.2.2. The second check was on the MOVA controller data from the Bellamy 
Roberts scheme, this was found to be sound. 

3. Forecasting Process 

3.1. Traffic Demand Inputs 
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3.1.1. The VISSIM models as developed by AECOM for the existing layout and the 
Bellamy Roberts design were used to assess the operational capacity 
provided by the different options against 2026 demand traffic flows. This 
required that the 2018 traffic demand matrices be scaled up to represent the 
2026 demand during the AM and PM peak hours. 

3.1.2. The forecast traffic flows were obtained from the SATURN traffic model that 
was used to model the proposed future development in 2026. The traffic flow 
matrices are shown below in Table 1 and 2 below. 

 
2026 AM Peak Hour (veh/hr): 

From/To Station Road Services M5 North Honiton Road M5 South Total 

Station Road 0 5 254 350 452 1062 

Services 33 0 106 35 34 208 

M5 North 206 52 0 93 0 351 

Honiton Road 157 19 127 0 123 426 

M5 South 215 98 0 59 0 372 

Total 610 175 488 538 609 2420 

Table 1: 2026 AM Forecast Traffic Flows 

 

2026 PM Peak Hour (veh/hr): 

From/To Station Road Services M5 North Honiton Road M5 South Total 

Station Road 0 6 202 286 198 693 

Services 23 0 119 11 50 203 

M5 North 291 60 0 64 0 415 

Honiton Road 237 17 118 0 83 456 

M5 South 481 108 0 88 0 677 

Total 1032 192 439 449 332 2444 

Table 2: 2026 PM Forecast Traffic Flows 

 

3.2. Adjustment of VISSIM Demand Matrices 

3.2.1. The AECOM VISSIM modelling study developed forecast matrices for 2018. 
These matrices had to be adjusted in order to represent the traffic demand 
for 2026 as shown in Table 1 and Table 2 above. 

3.2.2. As the 2026 demand represents the peak hours, the 2018 input matrices 
from the AECOM study, which represent several user classes over 15-
minute intervals between 07:00 and 09:30 (AM) and 16:30 and 18:30 (PM), 
were assessed to determine the modelled peak hour (the hour with the 
highest traffic demand). This was found to be 08:00 to 09:00 (AM) and 16:45 
to 17:45 (PM). The total matrices for these peak hours were compared with 
the 2026 traffic demand and appropriate scaling factors were calculated. 

3.2.3. For the purposes of the scaling, VISSIM zones 1, 2, 9 and 10 were grouped 
together to represent 2026 Zone A (Station Road) and zones 5 and 6 were 
grouped together to represent Zone D (Honiton Road). The resulting scaling 
factors applied to all the AM and PM input VISSIM matrices are shown in 
Table 3 and 4 below. 
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Approach 
To 

1 2 3 4 5 6 7 8 9 10 

F
ro

m
 

1 1.00 1.00 0.18 1.43 1.40 1.40 1.09 1.00 1.00 1.00 

2 1.00 1.00 0.18 1.43 1.40 1.40 1.09 1.00 1.00 1.00 

3 3.95 3.95 0.00 0.99 1.97 1.97 0.93 1.00 3.95 3.95 

4 2.03 2.03 1.75 1.00 0.50 0.50 1.00 1.00 2.03 2.03 

5 0.73 0.73 1.36 0.58 1.00 1.00 0.74 1.00 0.73 0.73 

6 0.73 0.73 1.36 0.58 1.00 1.00 0.74 1.00 0.73 0.73 

7 1.05 1.05 0.84 1.00 0.71 0.71 1.00 1.00 1.05 1.05 

8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

9 1.00 1.00 0.18 1.43 1.40 1.40 1.09 1.00 1.00 1.00 

10 1.00 1.00 0.18 1.43 1.40 1.40 1.09 1.00 1.00 1.00 

Table 3: Scaling factors applied to 2018 AM VISSIM Traffic Matrices to 2026 

 

Approach 
To 

1 2 3 4 5 6 7 8 9 10 

F
ro

m
 

1 1.00 1.00 0.21 1.40 1.32 1.32 1.04 1.00 1.00 1.00 

2 1.00 1.00 0.21 1.40 1.32 1.32 1.04 1.00 1.00 1.00 

3 0.86 0.86 0.00 1.28 0.69 0.69 1.86 1.00 0.86 0.86 

4 1.43 1.43 1.66 1.00 0.33 0.33 1.00 1.00 1.43 1.43 

5 0.69 0.69 1.21 0.80 1.00 1.00 0.65 1.00 0.69 0.69 

6 0.69 0.69 1.21 0.80 1.00 1.00 0.65 1.00 0.69 0.69 

7 1.05 1.05 1.33 1.00 1.01 1.01 1.00 1.00 1.05 1.05 

8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

9 1.00 1.00 0.21 1.40 1.32 1.32 1.04 1.00 1.00 1.00 

10 1.00 1.00 0.21 1.40 1.32 1.32 1.04 1.00 1.00 1.00 

Table 4: Scaling factors applied to 2018 PM VISSIM Traffic Matrices to 2026 

3.3. Demand Profile for Assessment 

3.3.1. The peak hour matrices were assigned within the assessment as a flat 
profile with the volume of shoulder periods set according to the observed 
profiles (from the AECOM report). This approach of removing the profile of 
observed conditions from the assignment avoids the assumption that the 
observed profile during the peak hour (from June 2010 counts) applies to the 
forecast year. 

3.4. Analysis of Proposed Designs 

3.4.1. Scheme options were assessed by comparing modelled queue lengths for 
key approaches into the junction. Queue lengths were calculated from the 
average of ten runs of the model with different random seeds. This 
replicates the slightly different conditions experienced from day to day. 

3.4.2. The modelled queue lengths are reported as the Mean Maximum Queue 
lengths (MMQ) in metres. This form of measuring queues is not directly 
available from VISSIM, and so has been recorded by extracting the 
maximum queue length every 60 seconds and then providing the mean of 
the extracted values. 
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4. Scheme Options 

4.1. Overview 

4.1.1. Four options were assessed which are set out below, along with option 
specific modelling information where applicable. 

4.2. Option A – No Change 

4.2.1. The current layout of the junction was tested against forecast 2026 flows. 

4.3. Option B – Bellamy Roberts Scheme 

Option Development 

4.3.1. Bellamy Roberts prepared a VISSIM model of J28 to model the impact of the 
Cullompton Knowle Lane residential development and a proposed mitigation 
scheme. The Bellamy Roberts Scheme proposes to fully signalise the 
eastern junction and part-signalise the western roundabout junction. The 
Station Road and Service Area approaches to the roundabout would remain 
uncontrolled. Both junctions would require some localised widening to 
accommodate the highway works. The layout of the scheme is shown in 
Figure 10 below. 

 

 
Figure 10: Option B - Bellamy Roberts Scheme 

Modelling Specifics 

4.3.2. The Bellamy Roberts design maintained the MOVA control system of the 
previous study. The model was run with 10 seed runs. 

N 



 

 14 

4.4. Option C – DCC Full Signalisation Scheme 

Option Development 

4.4.1. Parsons Brinckerhoff (PB) undertook a study of the transportation impact of 
proposed development in Cullompton to 2026 as outlined in the Mid Devon 
District Council publication ‘Preferred Options Document’, dated November 
2008. The document identified that Junction 28 would need upgrading and 
the following improvements were proposed:  

• Signalisation of the junctions at both the southbound and northbound slip 
roads; 

• Increasing the bridge width to provide an additional lane in both 
directions plus a right turn lane for the southbound M5 on-slip; 

• Increasing the road width on Station Road railway bridge; and 

• A new cycle / pedestrian bridge over the railway adjacent to the existing 
bridge. 

4.4.2. Since the study was completed it has become clear that the proposed works 
on the Station Road railway bridge would be lengthy, costly and difficult to 
achieve due to the involvement of Network Rail and other land owners.   

4.4.3. This option was reviewed with the aim of removing the need for land 
acquisition and works on the railway bridge. An alternative design for the 
western junction, incorporating full signalisation was developed. The layout 
of the scheme is shown in Figure 11 below. 

 
Figure 11: Option C - DCC Full Signalisation Scheme* 

 *note that this image is an annotated version of the original PB scheme. 
 Lanes coloured red are not therefore included in this option. 

Modelling Specifics 

4.4.4. The full signalisation design was developed into a single LinSig3 complex 
junction model, which included both off-slips of the M5 at Junction 28 in a 
single model. This was used to assess the operational capacity against the 
2026 demand traffic flows to provide an initial review of the signalised option 
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and to develop a first stage fixed-time control plan for the junction. The 
signal settings were then adjusted to provide the most effective throughput 
of traffic within the VISSIM model. 

4.5. Option D – DCC Southbound Junction Scheme 

Option Development 

4.5.1. Following successful completion of the first phase of works, the western 
junction is operating better than anticipated. This, along with significant road 
safety concerns regarding part signalisation of the western junction in Option 
B – Bellamy Roberts Scheme, led to the development of a further option that 
includes: 

• Highlighting pedestrian crossing points at the western junction; 

• Full signalisation of the eastern junction; and 

• Pedestrian crossing point on Honiton Road to facilitate pedestrian 
access to Cullompton Industrial Estate. 

4.5.2. The layout of the scheme is shown in Figure 12 below. 

 

 
Figure 12: DCC Southbound Junction Scheme 
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5. Results 

5.1. Option A – No Change 

5.1.1. The modelling found, as expected, Option A – No Change experienced 
queuing on M5 slip roads. A comparison of the updated base model queuing 
results and the existing network with 2026 flows is included in Figure 13 to 
Figure 20. 

 

 
Figure 13: AM, NB Offslip, Option A, Base Year vs 2026 
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Figure 14: AM, SB Offslip, Option A, Base Year vs 2026 
 

 

 
Figure 15: AM, Station Rd, Option A, Base Year vs 2026 
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Figure 16: AM, Services, Option A, Base Year vs 2026 
 

 

 
Figure 17: PM, NB Offslip, Option A, Base Year vs 2026 
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Figure 18: PM, SB Offslip, Option A, Base Year vs 2026 
 

 

 
Figure 19: PM, Station Rd, Option A, Base Year vs 2026 
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Figure 20: PM, Services, Option A, Base Year vs 2026 
 

5.1.2. It can be seen that without intervention that there will be a considerable 
increase in queuing around M5 Junction 28. The most notable queuing 
occurs on the Southbound offslip, in both the AM and PM peak. Queuing is 
predicted to extend well beyond the end of the slip road which would have a 
major impact on the safe operation of the Trunk Road network. 
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5.2. 2026 Scheme Option Results 

5.2.1. Each of the three schemes have been run with 2026 demands. The queuing 
results for each of the models, compared with the existing network with base 
year demands are given in Figure 21 to Figure 30. 

 

 
Figure 21: AM, NB Offslip, Option A (Base Year) vs Options B, C and D (2026) 

 

 
Figure 22: AM, SB Offslip, Option A (Base Year) vs Options B, C and D (2026) 
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Figure 23: AM, Station Rd, Option A (Base Year) vs Options B, C and D (2026) 
 

 

 
Figure 24: AM, Services, Option A (Base Year) vs Options B, C and D (2026) 
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Figure 25: AM, Honiton Rd, Option A (Base Year) vs Options B, C and D (2026) 

 
 

 
Figure 26: PM, NB Offslip, Option A (Base Year) vs Options B, C and D (2026) 
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Figure 27: PM, SB Offslip, Option A (Base Year) vs Options B, C and D (2026) 
 

 

 
Figure 28: PM, Station Rd, Option A (Base Year) vs Options B, C and D (2026) 
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Figure 29: PM, Services, Option A (Base Year) vs Options B, C and D (2026) 

 

 
Figure 30: PM, Honiton Rd, Option A (Base Year) vs Options B, C and D (2026) 

5.3. Option B – Bellamy Roberts Scheme 

5.3.1. In summary the modelling found: 

• M5 Slip Roads: 
o AM and PM peaks = short queues, and intelligent control 

systems could protect against long queues. 

• Honiton Road Approach:  
o AM and PM peaks = short queues 
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• Station Road Approach: 
o AM peak = queues along the Station Road approach broadly 

similar to those experienced currently 
o PM Peak = short queues along the Station Road approach, with 

an average of less than 100m (MMQ) 

5.4. Option C – DCC Full Signalisation Scheme 

5.4.1. The modelling found: 

• M5 Slip Roads: 
o AM and PM peaks = extended queues but clear of the exit from 

the main line carriageway. Intelligent control systems could 
protect against long queues. 

• Honiton Road Approach:  
o AM Peak and PM Peak = significant queuing (> 150m MMQ) 

• Station Road Approach: 
o AM peak = significant queuing along the Station Road approach, 

but less than alternative options 
o PM Peak = extensive queuing along the Station Road approach, 

close to the existing levels of queuing (>500m MMQ) 

5.5. Option D – DCC Southbound Junction Scheme 

5.5.1. The modelling found: 

• M5 Slip Roads: 
o AM and PM peaks = short queues, and intelligent control 

systems could protect against long queues. 

• Honiton Road Approach:  
o AM peak and PM Peak = short queues 

• Station Road Approach: 
o AM peak = significant queuing along the Station Road approach 

of 600m (MMQ) 
o PM Peak = queues along the Station Road approach, but limited 

to less than 150m (MMQ) 



 

 27 

6. Conclusion 

6.1.1. The modelling analysis shows that Option A – No Change does not protect 
the trunk road network. Option C – DCC Full Signalisation Scheme protects 
the slip roads however a significant amount of queuing occurs on both 
Honiton Road and Station Road in the AM and PM peak. Option C would 
also have a substantially higher implementation cost than Option B or D. 
Options A and C are both therefore considered unsuitable and will not be 
progressed further. 

6.1.2. The modelling shows that both Option B – Bellamy Roberts scheme and 
Option D – Southbound Junction Scheme do not experience significant 
queuing on the slip roads, although Option B experiences slightly less 
queuing on the local highway network. Further work was undertaken to 
explore both of these options, including Stage 1 Road Safety Audits. 
Significant concerns were raised at the audit relating to Option B in criticism 
of the part signalised layout of the western junction. The designer’s 
response to the S1 RSA suggested exploring the implications of removing 
signals from the western roundabout, in effect creating Option D. 

6.1.3. Taking into consideration the outcomes of the modelling analysis, road 
safety aspects and scheme costs, the recommendation is that Option D – 
DCC Southbound Junction Scheme is progressed. 


