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1. Introduction 

1.1 Purpose of the study 

Plymouth City Council has commissioned Jacobs to undertake a review of available data on the A38 in order to 

build a picture of the current operation of the route. This study is in response to current work by Highways 

England (HE) to review the national trunk road network and moves towards implementing a new Express Way 

standard for priority routes. This work is intended to inform discussions on priorities for future improvements to 

the A38 Parkway through Plymouth. 

1.2 Study area 

Data has been obtained for the A38 main line carriageway between the A385 turning from the A38 towards 

Totnes, and the Carkeel roundabout (junction with the A388). The location of study is shown in Figure 1-A. 

 

Figure 1-A: Study area 
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1.3 Report structure 

The report structure is largely defined by the data analysed during the study. Following this introduction, the 

report structure is as follows: 

 Traffic flows 

 Collision data 

 Traffic speed data 

 Summary and recommendations 
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2. Traffic flows 

2.1 Data collection 

Automatic Traffic Count (ATC) data has been obtained from HE’s Web based Traffic Information System 1 

(WebTRIS). Data has been sought for one full year between 2015 and 2017. The sites analysed are shown in 

Figure 2-A. 

 

Figure 2-A: Location of Automatic Traffic Counts (ATCs) along the A38 corridor 

For the majority of sites, data was obtained for the most recent period possible (April 2016 to March 2017). For 

a limited number of sites recent data was blended with data from an earlier year to ensure coverage for a full 

twelve months, as the full dataset was not available. At two sites (5052/2 and 30360007), missing data was 

estimated using suitable factors calculated from adjacent sites.  

Individual site descriptions and data collection time periods utilised for this analysis are provided in Table 2-A. 

 

 

 

 

                                                      
1 http://webtris.highwaysengland.co.uk/ 
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Section of the A38 Direction Site Reference Data collection period(s) 

Between A388 and B3271 EB 5053/2 Apr-16 to Mar-17 

Tamar Bridge to St Budeaux EB 30360008 
Apr-15 to Sep-15 
Oct-16 to Mar-17 

St Budeaux to Weston Mill EB 5052/2 Apr-15 to Sep-15 

Weston Mill to Manadon EB 5049/1 Apr-16 to Mar-17 

Manadon to Forder Valley EB 5047/1 Apr-16 to Mar-17 

Marsh Mills to Deep Lane EB 30360029 Apr-16 to Mar-17 

Deep Lane to A385 EB 5045 Jan-15 to Dec-15 

Between B3271 near Plymouth (west) and A388 WB 5053/1 Apr-16 to Mar-17 

St Budeaux to Tamar Bridge WB 30360007 Oct-16 to Mar-17 

Weston Mill to St Budeaux WB 5052/1 
Apr-15 to Jun-15 
Jul-16 to Mar-17 

Manadon to Weston Mill WB 5050/1 Apr-16 to Mar-17 

Forder Valley to Manadon WB 5048/1 Apr-16 to Mar-17 

Deep Lane to Marsh Mills WB 30360030 Apr-16 to Mar-17 

A385 to Deep Lane WB 5046 Jan-15 to Dec-15 

Table 2-A: ATC site details for the A38 corridor 

2.2 Results 

2.2.1 Annual Average Daily Traffic flows 

Annual Average Daily Traffic (AADT) flows have been calculated for each site and the results are provided in 

Table 2-B. 

 

Section of the A38 AADT 

Between A388 and B3271 EB 14,700 

Tamar Bridge to St Budeaux EB 21,600 

St Budeaux to Weston Mill EB 23,600 

Weston Mill to Manadon EB 24,900 

Manadon to Forder Valley EB 30,800 

Marsh Mills to Deep Lane EB 27,300 

Deep Lane to A385 EB 26,200 

Between B3271 near Plymouth (west) and A388 WB 16,200 

St Budeaux to Tamar Bridge WB 22,000 

Weston Mill to St Budeaux WB 25,700 

Manadon to Weston Mill WB 25,300 

Forder Valley to Manadon WB 31,400 

Deep Lane to Marsh Mills WB 28,200 

A385 to Deep Lane WB 25,400 

Table 2-B: AADT flows for the A38 corridor 

The results above indicate that the lowest AADT flows occur to the west of Tamar Bridge, and range from 

14,500 to 16,500 vehicles in each direction, whereas to the east of the bridge AADT flows are significantly 

higher, ranging from between 21,500 to 27,500 vehicles, in each direction. The highest AADT flow occurs 

between Manadon to Forder Valley at 30,800 vehicles eastbound (ref: 5047/1) and 31,400 westbound (ref: 

5048/1). 
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2.2.2 AM and PM peak traffic conditions 

Analysis has also been undertaken of peak hour flows for a typical neutral weekday over the periods where data 

was available. This has been compared by means of a ratio, to the theoretical capacity detailed in Department 

for Transport (DfT) Transport Analysis Guidance (TAG), Unit M3.12. In the guidance, this is given as 1,826 

vehicles per lane (dual carriageway, assuming 10% HGVs). The guidance also reveals that free flow conditions 

are considered exceeded when flows reach 1,080 vehicles per lane, suggesting that a volume to capacity ratio 

(v/c) over 0.60 represents congested or ‘stressed’ conditions. 

Table 2-C shows the AM and PM peak flows and associated v/c for each section of the A38 corridor. It is worth 

noting that the peak flows are across all traffic lanes, and an equal distribution across lanes has been assumed. 

The v/c is referred to as ‘stress’ for the purpose of this analysis.  

The result show that half of the sites along the A38 across both peaks, exceed the 0.60 v/c threshold, and are 

considered to be ‘stressed’.  

Section of the A38 

No of 

Lanes 

AM Peak flow AM ‘stress’ PM Peak flow PM ‘stress’ 

Between A388 and B3271 EB 2 1,590 0.44 1,130 0.31 

Tamar Bridge to St Budeaux EB 2 2,410 0.67 1,850 0.51 

St Budeaux to Weston Mill EB 2 2,590 0.72 1,940 0.54 

Weston Mill to Manadon EB 2 2,540 0.70 2,410 0.67 

Manadon to Forder Valley EB 2 2,980 0.82 3,010 0.83 

Marsh Mills to Deep Lane EB 3 2,590 0.48 2,880 0.53 

Deep Lane to A385 EB 2 2,210 0.61 2,530 0.70 

Between B3271 near Plymouth 

(west) and A388 WB 
2 1,190 0.33 1,740 0.48 

St Budeaux to Tamar Bridge WB 2 1,530 0.42 2,540 0.70 

Weston Mill to St Budeaux WB 3 1,680 0.31 2,940 0.54 

Manadon to Weston Mill WB 2 2,100 0.58 2,790 0.77 

Forder Valley to Manadon WB 2 2,700 0.75 3,220 0.89 

Deep Lane to Marsh Mills WB 3 2,970 0.55 3,070 0.57 

A385 to Deep Lane WB 2 2,390 0.66 2,590 0.72 

Table 2-C: Peak flows and stress 

In the AM peak, the majority of sites which exceed the threshold have a v/c between 0.61 and 0.75, with the 

exception of the Manadon to Forder Valley EB site, where the v/c is greater than 0.80. Traffic congestion in the 

PM peak appears to be more severe, with three sites experiencing a v/c greater than 0.75, with the highest v/c 

being 0.89 at the Forder Valley to Manadon WB site.  

The results in Table 2-C are represented graphically for the A38 corridor in Figure 2-B and Figure 2-C. Further 

comments on the results are provided following each of the figures.   

 

 

                                                      
2 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/427124/webtag-tag-unit-m3-1-highway-assignment-modelling.pdf 
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Figure 2-B: A38 AM Stress 

As can be seen from Figure 2-B, the section of the A38 which appears most ‘stressed’ during the AM peak is 

between the eastern end of Tamar Bridge and A38/ B3413 Roundabout, in Plymouth. This length of road 

experiences some of the highest peak flows along the corridor, and as the majority of the section has only two 

available traffic lanes in each direction, the v/c often exceeds 0.60. Traffic flows during this peak hour are at 

their highest between Manadon and Forder Valley which is a two lane section.  
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Figure 2-C: A38 PM Stress 

The PM peak generally exhibits a similar pattern of ‘stress’ as the AM peak although generally in the reverse 

direction. Those sections which exceed the 0.60 capacity threshold, do so to a greater degree than in the AM 

peak. This is particularly noticeable between the Manadon Roundabout and the Forder Valley Roundabout, 

where peak traffic flows exceed 3,000 vehicles in each direction and the v/c reaches 0.89 in the westbound 

direction. 
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3. Collisions 

3.1 Data collection 

Personal Injury Accident (PIA) data has been obtained and analysed for the A38 between Tamar Bridge and the 

A38/ A385 Roundabout. This data has been provided by Plymouth City Council and Devon County Council 

between 2011 and 2015. The data received contains a record of the date that the accident occurred, it’s location 

and its severity. 

Appendix A contains larger versions of the plots presented below for further clarity.  

3.2 Results 

3.2.1 Collisions by severity 

Figure 3-A to Figure 3-E present the 2011 to 2015 collision data on the A38 between Tamar Bridge and the 

A38/ A385 Roundabout. In total there were 409 recorded collisions along the corridor. The following paragraphs 

provide commentary on the results shown in the figures. 

 
 

Figure 3-A:  2011 – 2015 collision data – Tamar Bridge to Manadon Roundabout  

There are four notable collision clusters on the A38 corridor situated on the on/ off slips and mainline 

approaches to the junctions on this section of the corridor, as highlighted in Figure 3-A. The majority of 

collisions can be classified as slight (113) or serious (12). There have been three fatal collision recorded, as 

highlighted by the red circles.  

A38/ Pemros Road Jct 

A38/ B3413 Jct 

A38/ A3064 Jct 

Manadon Rbt 
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Figure 3-B: 2011 to 2015 collision data – Manadon Roundabout to Merafield Road 

Figure 3-B shows all collisions between the Manadon Roundabout and Merafield Road from 2011 to 2015. 

There are two clear collision clusters on this section of the route located on the approaches and circulatory of 

the two main junctions. The only fatal collision recorded between 2011 and 2015 was on the main line, south of 

Hartley Vale as shown in the plot. In total there are 105 slight and 8 serious collisions.  

 

 

 

A38/ B3416 Rbt 

A38/ B3413 Rbt 
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Figure 3-C: 2011 to 2015 collision data – Merafield Road to A38/ B3416 junction 

The section of the A38 to the south of Plympton has three lanes and should therefore be expected to have the 

highest accident rate of all sections investigated, however it has the lowest concentration of collisions compared 

with the other areas, as can be seen in Figure 3-C. In total there were 28 collisions recorded over the data 

collection period, consisting of 23 slight and 5 serious incidents. There are no notable collision clusters.  
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Figure 3-D: 2011 to 2015 collision data – A38/ B3416 junction to Bittaford 

Figure 3-D shows all recorded collisions between 2011 and 2015 from the A38/ B3416 junction to Bittaford. 

There is a fairly even distribution of collisions along the length of this section, with no obvious collision clusters. 

Of the 95 collisions recorded, 3 were fatal and these were all located away from junctions, to the west of 

Ivybridge, as indicated in the plot. The remaining 92 collisions were predominantly slight (80) with a smaller 

proportion made up of serious incidents (12).  
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Figure 3-E: 2011 to 2015 collision data – Bittaford to A38/ A385 Roundabout 

There are two notable collision clusters on this section of the route as shown in Figure 3-E, these are both 

located at the two main junctions. In total there were 44 collisions, 39 of which were slight and 5 serious. There 

were no fatal collisions recorded between 2011 and 2015. 

3.2.2 Collision rates (excluding junctions) 

Collision rates for the various sections of the A38 between Tamar Bridge and A38/ A385 Roundabout have 

been calculated using the available data and are shown in Table 3-A. The collision rates are expressed as the 

total number of collisions per million vehicle kilometres (mvkm).  

It should be noted that due to the absence of flow information for junctions (analysis of which is beyond the 

scope of this study), it has not been possible to calculate collision rates at these locations. Therefore, collisions 

at junctions (including collisions 50m from the stop line on slip roads) have not been included in the analysis for 

this section. 

 

 

 

 

 

 

A38/ B3372 Rbt 

A38/ A3121 Jct  
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Section of the A38 

Number of collisions 

Dist 

(mvkm) 

Acc/ 

mvkm 

2011 2012 2013 2014 2015 

% change 

(2011 – 15) 

E
a
s
tb

o
u
n

d
 Tamar Bridge to Manadon 8 4 4 6 7 -13% 249 0.116 

Manadon to Marsh Mills 4 4 8 2 9 125% 272 0.099 

Marsh Mills to Deep Lane 3 3 1 5 4 33% 282 0.057 

Deep Lane to A385  14 17 11 15 12 -14% 900 0.077 

W
e
s
tb

o
u
n

d
 A385 to Deep Lane 17 6 19 20 12 -29% 894 0.083 

Deep Lane to Marsh Mills 0 7 6 6 3 n/a 299 0.074 

Marsh Mills to Manadon 4 3 6 4 9 125% 267 0.097 

Tamar Bridge to Manadon 8 5 2 5 7 -13% 265 0.102 

Table 3-A: Total collisions and collision rates for the A38 (excluding junctions) 

 

Table 3-A illustrates the total number of collisions and associated collision rates for various sections of the A38 

in the study area from 2011 to 2015.  

The largest increase in the total number of collisions is observed in both directions on the Manadon to Marsh 

Mills section, where total collisions increases by 125% in 2015 compared with 2011. There is also an overall 

increase in the number of collisions recorded on the Marsh Mills to Deep Lane section of the route in 2015, 

compared with 2011, in both directions. On the other four sections of the route, the total number of collisions 

falls by between 10% to 15% in 2015, compared with 2011.  

The highest collision rates are recorded on the Tamar Bridge to Manadon section of the A38, in both directions. 

The rest of the sections have a collision rate of less than 0.1, with the lowest rate being 0.057 on the eastbound 

A38 from Marsh Mills to Deep Lane. 

Figure 3-F shows the ratio of the observed collision rate to typical collision rate for the various sections of the 

A38 corridor between Tamar Bridge and Manadon. Collision rates of 0.077 (2 lane sections) and 0.101 (3 lane 

sections) collisions per mvkm has been used for this analysis, which is considered typical for a national speed 

limit dual carriageway of rural standard. This has been taken from the DfT TAG data book3, further comments 

can be found following the figure. 

 

 

 

 

 

                                                      
3 https://www.gov.uk/government/publications/webtag-tag-data-book-july-2017 
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Figure 3-F: Collision rates for the A38 between Tamar Bridge and Venton 

The results from the analysis indicates that the majority of the route operates with a higher collision rate 

compared with what might be typical for a national speed limit dual carriageway of rural standard.  

In the westbound direction all sections of the A38 are above the typical collision rate apart from the section 

between Deep Lane and Marsh Mills. In the eastbound direction, Marsh Mills to Deep Lane and Deep Lane to 

A385 are well below the typical collision rate but all other sections exceed the typical rate by more than 20%.  
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4. Traffic speeds 

4.1 Data collection 

Traffic speed data has been extracted from the Strat-e-GIS database. Data from 2014-2015 has been used for 

this study, as it is the most recent data that is available and unaffected by local roadworks at Deep Lane.  

4.2 Results 

4.2.1 Traffic speeds by time period 

Table 4-A shows the 90th percentile speeds and median speeds for different time periods along the A38 corridor 

from Tamar Bridge to the A385.  

 

Location 

All Times (mph) AM Peak (mph) PM Peak (mph) 

90th 

centile 

speed 

Median 

Speed 

90th 

centile 

speed 

Median 

Speed 

90th 

centile 

speed 

Median 

Speed 

Tamar Bridge to St Budeaux EB 44.6 52.1 43.5 50.6 47.0 54.3 

St Budeaux to Weston Mill EB 52.8 62.2 51.6 60.8 54.7 65.2 

Weston Mill to Manadon EB 50.9 59.2 51.1 60.1 53.3 63.9 

Manadon to Forder Valley EB 48.4 56.9 50.8 59.2 52.3 63.4 

Marsh Mills to Deep Lane EB 53.1 65.2 56.9 65.7 56.5 68.2 

Deep Lane to A385 EB 58.3 65.7 58.8 65.5 60.0 68.8 

       

A385 to Deep Lane WB 58.6 66.0 57.9 64.8 62.0 68.1 

Deep Lane to Marsh Mills WB 54.1 65.9 56.7 66.8 60.0 68.7 

Forder Valley to Manadon WB 50.3 58.6 50.3 59.9 52.7 62.7 

Manadon to Weston Mill WB 51.9 62.4 55.4 64.3 54.7 65.8 

Weston Mill to St Budeaux WB 52.2 61.8 52.8 62.8 54.1 65.3 

St Budeaux to Tamar Bridge WB 25.2 49.1 42.2 50.1 41.1 52.0 

 

Table 4-A: 90th percentile and median speeds (mph) for the A38 corridor 

 

The results from the analysis indicate that for all sections of the route, at least 90% of traffic is below the speed 

limit for a dual carriageway, travelling at or below speeds of 45 to 60 mph, across both the AM and PM peak. In 

addition, the median speeds range from 50 to 69 mph across all sections, for both peak periods.   

The lowest median and 90th percentile speeds are recorded between the Tamar Bridge to St Budeaux section of 

the route, which does not align with v/c values identified in Section 2.2.2, for this location. The low speeds are 

due to the roundabout in the westbound direction and due to the Tamar toll in the eastbound direction (vehicles 

accelerate from low speed through the toll). The higher median speeds of approximately 68 mph are on the 

sections east of Marsh Mills. 
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Figure 4-A: 90th percentile speeds (mph) between Tamar Bridge and A38/ B3416 junction during the AM peak 

Figure 4-A shows that the Tamar Bridge to St Budeaux section of the A38 experiences the lowest speeds, 

compared with the other sections of the route during the AM peak. For the rest of the route speeds range from 

40 to 50 mph. Further east the 90th percentile speeds are in excess of 50 mph.  
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Figure 4-B: Median speeds (mph) between Tamar Bridge and A38/ B3416 junction during the AM peak 

As with the 90th percentile speeds, the median speeds are also lowest on the Tamar Bridge to St Budeaux 

stretch of the corridor during the AM peak, as can be seen in Figure 4-B. The rest of the corridor experiences 

median speeds between 60 and 70 mph.  
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Figure 4-C: 90th percentile speeds (mph) between Tamar Bridge and A38/ B3416 junction during the PM peak 

A similar pattern is observed in the PM peak as with the AM peak, however, the 90th percentile speeds between 

Tamar Bridge to St Budeaux are slightly higher in the PM. This trend is also true for all other sections of the 

route compared with the AM peak.  
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Figure 4-D: Median speeds (mph) between Tamar Bridge and A38/ B3416 junction during the PM peak 

Median speeds in the PM peak are slightly higher than the AM peak across all sections of the A38, otherwise 

the pattern remains consistent. 
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4.2.2 Speed flow curves 

Speed flow curves have been calculated for the AM and PM peak using the traffic volumes from Table 2-C and 

the median speed values from Table 4-A. It is worth noting that flow has been converted to single lane, 

assuming an equal proportion of traffic in each lane.  In addition, the theoretical capacity of the A38 is based on 

DfT’s guidance2, as with the v/c calculations previously used.  

 

Figure 4-E: A38 speed flow curve for the AM peak - Tamar Bridge to A385 

Figure 4-E shows that during the AM peak the majority of sections of the A38 fall close to the curve with vehicle 

speeds falling for sections where the road is busiest. Therefore, for the majority of the section of A38 studied, 

the route is performing at a level that could expected for this standard of road. The two locations where the 

median speed drops down to approximately 50 mph corresponds with the Tamar Bridge to St Budeaux section 

of the corridor. In the westbound direction, the low speeds are primarily due congestion at the roundabout; in 

the eastbound direction these low speeds are primarily due to vehicle accelerating from a low speed as they exit 

the toll. At this location the median speeds are lower than expected for the respective traffic volumes.   
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Figure 4-F: A38 speed flow curve for the PM peak – Tamar Bridge to A385 

Figure 4-F shows the median speed flow curve for all sections of the A38 from Tamar Bridge to A385. The 

results are similar to the AM peak, with the majority of sections falling above the curve, indicating no major 

performance issues. The two sections where the median speed falls to 50 to 55 mph is again the section 

between Tamar Bridge and Budeaux, indicating a similar performance issue is present in both AM and PM 

peaks. 
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5. Summary and recommendations 

5.1 Overview of operation of A38 

The analysis of the WebTRIS traffic flow data has shown that AADT flows range from 14,000 to 31,000 vehicles 

along the section of the A38 examined for this study, with highest flows recorded between Manadon and Forder 

Valley (30,800 vehicles eastbound and 31,400 westbound). In addition, an examination of the peak hour flows 

has identified that half of all sites exceed a v/c of 0.60 and are considered to be ‘stressed’ and therefore 

operating beyond the theoretical capacity for free flowing traffic, with one site (Forder Valley to Manadon 

westbound) experiencing a v/c of 0.89 in the PM peak.   

The analysis of the 2011 to 2015 collision data for the A38 has shown that there are a number of collision 

clusters located at the main junctions along the corridor particularly through Plymouth, as shown in Figure 3-A 

to Figure 3-E. In addition, a comparison of the collision rates per mvkm against a typical collision rate for the 

road type, has shown that the route is operating above the typical collision rate to the west of Marsh Mills. 

An analysis of the speed flow data indicates the majority of the operates typically for a route of this standard, 

with speeds dropping on the busier sections. However, the section of the A38 between Tamar Bridge and St 

Budeaux experiences lower median speeds in comparison to the rest of the route, at similar flow levels, 

indicating that this isolated area is not performing to the same standard as the rest of the corridor due to 

conditions brought about by the roundabout at the western end. 

5.2 Recommendations and Future Work 

This study has highlighted that two sections of the A38 corridor, Manadon to Forder Valley and Tamar Bridge to 

St Budeaux, suffer from performance issues in terms of traffic speeds and capacity. Further work focusing on 

these two locations would be necessary to fully understand the causes, and possible solutions, to the impacts 

recorded at these sites.   

In addition, collision data along the corridor indicates a number of incident hotspots at key junctions along the 

A38. Therefore, further work looking at the potential causes of collisions at these locations would likely be 

beneficial to the safety and performance of the corridor.  

The results focus on the existing performance of the A38. Future work could include analysis of predicted future 

performance as a result of traffic growth due to development in the area. 
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Appendix A. Collision plots 

The following pages contain larger version of the collisions plots from Section 3. 
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Figure 3-A 
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Figure 3-B 
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Figure 3-C 
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Figure 3-D 
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Figure 3-E 


