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Introduction 

During 2015 North Somerset Council [NSC] undertook an extensive monitoring 

programme of the highway network at J19, Portbury Hundred and Wyndham Way. 

This data was analysed and contributed to the identification of the scheme 

subsequently proposed at Wyndham Way. The data was also used to populate a 

VISSIM model that was used to test Highways England’s proposed scheme at J19 

and NSC’s proposed scheme at Wyndham Way. 

 

Following the public consultation on the proposed scheme on Wyndham Way in 

summer 2018, NSC re-monitored highway conditions around the proposed scheme. 

This report summarises the methodology and findings of the re-monitoring.   

 

Initial identification of congestion, April 2015 

Routine monitoring of J19 and A369 identified worsening congestion on the Portbury 

Hundred during the PM peak period (16:00-19:00).  The likely cause of this increased 

congestion was attributed to changes in traffic movements on Wyndham Way, 

following the opening of Sainsbury’s, together with a gradual increase in westbound 

traffic demand on the Portbury Hundred. The photo below, taken from Portbury 

footbridge just east of Station Road / Sheepway junction, captures the extent of the 

Westbound queues. Vehicles can be seen moving in to the right turn lane to Sheepway 

in order to avoid the delays. 

Portbury Hundred looking east from the footbridge 

 



Westbound vehicle speeds and volumes, recorded by an Automatic Traffic Counter 

[ATC], located approx. 150 meters east of the footbridge, are presented for this 

same day. The highlighted section details how average vehicle speeds fall between 

18:00 and 18:30 with significant numbers of slower moving vehicles observed. Large 

numbers of slower moving vehicles on a normally free flowing highway often 

indicates congestion. The fluctuating nature of the back of the queue results in some 

vehicles maintaining higher speeds at the fixed point of the survey. However, mean 

speeds can be seen to fall from 48mph to 28mph.  
Monitoring the frequency of these congestion events and the time and duration over 

which reduced speeds occur provides valuable information to understand increasing 

congestion pressures.  

Vehicle Speeds A369 Portbury Hundred; 

 
 

Journey Time Delays: 
Vehicle journey times were monitored over a two-week period using Bluetooth 

Tracking (sampling thousands of vehicles). The typical off-peak journey time along 

the route M5 J19 - Portbury Hundred to Sail Roundabout during off-peak is under 4 

minutes. However, observed average journey times during PM peak periods on 

some days were in excess of 12 minutes. The graph below details the mean journey 

time by time of day over the two-week period (Mon-Thu, Term-Time Only). 
 

 

 

 

 

 

 

 

 

 

WEDNESDAY 15th APRIL

Total 85th Mean Std. Bin 1 Bin 2 Bin 3 Bin 4 Bin 5 Bin 6 Bin 7 Bin 8 Bin 9 Bin 10 Bin 11 Bin 12

Time Vol. %ile Ave. Dev. <16Mph 16-<21 21-<26 26-<31 31-<36 36-<41 41-<46 46-<51 51-<56 56-<61 61-<66 66-<71

16:00 293 54.1 48.1 6.1 0 0 0 0 2 30 66 116 56 17 4 1

16:15 336 52.7 45.9 6.3 0 0 0 3 14 56 96 95 61 10 1 0

16:30 336 50.7 45.8 5.5 0 0 0 1 1 51 137 102 27 13 4 0

16:45 345 52.5 47 5.5 0 0 0 0 5 26 126 120 51 13 4 0

17:00 365 50.4 44.5 6.1 0 0 0 1 28 67 132 92 32 12 1 0

17:15 326 50.9 46.4 5 0 0 0 0 0 25 152 100 36 10 3 0

17:30 374 48.8 43.8 4.7 0 0 0 0 16 73 181 86 16 2 0 0

17:45 394 43.9 35.8 8.1 6 11 38 55 55 110 101 17 1 0 0 0

18:00 368 43.9 35 9.1 22 14 28 30 71 106 72 23 2 0 0 0

18:15 321 40.2 28.2 11.2 73 47 25 12 41 88 30 3 1 1 0 0

18:30 352 42.2 34.8 7.4 1 14 43 38 69 117 67 2 1 0 0 0

18:45 336 43.8 37.2 7 0 0 8 55 84 102 65 8 9 4 0 1

19:00 252 53.9 47.3 6.3 0 0 0 0 7 28 72 77 52 10 6 0



Mon-Thu, Mean of 2-Weeks data. 

 
 

The average congestion delay (actual journey time minus off-peak journey time) was 

approximately 4.5 mins at 6pm. Whilst delays on some days were less than the 

average, delays in excess of 8 mins were also observed on days when congestion 

was more sever. 

 

Re-monitoring September 2018 

Queue Lengths: 
Queue lengths provide evidence of under capacity or excess demand at junctions and 

can help identify imbalances in capacity allocation. However, when conditions become 

sever, quantification of queue length can often be subjective since vehicles are often 

moving in some sections but are static at others. This type of queue (often referred to 

as Stop-Start) is often observed on Portbury Hundred where stationary westbound 

traffic is observed more than 2 kms from Sheepway Roundabout (at the Station 

Road/Sheepway junction). For this reason, journey times and vehicle speeds are used 

as primary measures of congestion. This is supplemented by Google Live Traffic as 

an additional method when used in connection with Time Lapse Cameras strategically 

positioned along the A369. 

 

Below are outputs from Google Live Traffic at 18:15 for Mon 17th and Wed 19th 

September 2018. Note the extent of congestion on Portbury Hundred and compare 

this to Portbury Common. Congestion on Mon 17th was less severe than on Wed 19th 

where queues on the Portbury Hundred extended past Station Road / Sheepway 

Junction. By comparison, queues on Portbury Common extended less than 100 

meters on both days. 
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J19 Exit to Sail Rbt (April 2015)



 

Monday 17th September 2018 

 
 

Wednesday 19th September 2018 

 
 

 

 

 

 

 

 



Queues on the approaches to Sheepway Roundabout on Portbury Hundred and 

Portbury Common are shown below – photo captured at 17:45. 

Portbury Hundred approach to Sheepway Roundabout 

 
 

Portbury Common approach to Sheepway Roundabout  

 
 



Comparison of static Time Lapse Cameras provide confirmation of the Google Live 

Traffic output. Below are snapshots at 18:15 showing that traffic is moving freely on 

the Portbury Hundred near the Bridle Path Crossing on 17th September but that 

queues are observed beyond the Station Road / Sheepway junction on 19th 

September. 

Portbury Hundred near the bridleway crossing 17th September 

 
 

Portbury Hundred at Station Road / Sheepway junction, 19th September 

 
Note large numbers of vehicles in stacked right turn lane to Station Road / Sheepway 

junction. These drivers are likely trying to avoid the delays on Portbury Hundred. This 

is common when queues extend back to this junction but is not noticeable on days 

when congestion is light. 



Congestion Avoidance: Sheepway Bypass 

As identified in the previous section, when queues extend beyond the Portbury 

Footbridge, some drivers choose the alternative westbound route to Portishead via 

Sheepway. This choice is also often made when drivers see queuing vehicles ahead 

prior to them passing the turning and on some occasions vehicles are observed 

performing U-turns when they have passed the junction only to find themselves at the 

back of the queue just a few meters down the road. 

Traffic flow data collected on Sheepway is presented below for the contrasting days 

of 17th and 19th September as used in previous comparisons. Data is shown in 15 

minute periods. A clear peak in use of the alternative route via Sheepway can be seen 

on 19th Sep (uppermost graph). 

 

 



The lower graph shows the relationship between mean vehicle speeds, recorded on 

Portbury Hundred, 150m to the east of the Station Road / Sheepway junction, and 

vehicle flows on Sheepway for the two contrasting days. A clear relationship can be 

seen between vehicle speed and use of the alternative route. This relationship is a 

common feature of Sheepway flows. 

Whilst vehicles using this route may reduce demand on the Portbury Hundred arm of 

Sheepway Roundabout, many of these vehicles then approach the roundabout from 

the Sheepway arm which has priority over Portbury Hundred and thus reduce its 

operational capacity. However, it is clear that these vehicles are not the primary cause 

of sever congestion since they are only reactive to existing long queues and slow-

moving traffic on Portbury Hundred. 

Vehicles exiting from Sheepway to Conference Avenue are only permitted to turn left 

towards Sheepway Roundabout. However, during times when the Portbury Hundred 

is heavily congested and correspondingly high volumes use the ‘Sheepway Bypass’ 

vehicles are seen turning right. Due to the junction geometry which has been designed 

to discourage the banned right turn, some vehicles are unable to make this manoeuvre 

in one turn and have to reverse back across the carriageway to negotiate the traffic 

island. 

Conference Avenue / Sheepway junction 

 
 

It should be noted that in performing this banned turning movement, these vehicles 

reduce demand on Sheepway Roundabout thus having a positive impact on 

congestion despite the illegal nature of such manoeuvres. 

 

 



Traffic Flows: 
Peak traffic flows on Portbury Hundred, recorded at the location of the ATC, generally 

occurs between 17:00 - 18:00. Presented below are data for the period 17th-21st 

September 2018. The two contrasting days previously identified are highlighted, note 

the higher flows (demand) observed on 19th Sept compared to that of the 17th. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Mon Tue Wed Thu Fri

17-Sep-18 18-Sep-18 19-Sep-18 20-Sep-18 21-Sep-18

16:00 288 287 304 312 313

16:15 282 319 325 301 325

16:30 304 323 335 339 321

16:45 345 349 352 356 358

17:00 336 351 353 354 337

17:15 326 366 366 352 384

17:30 346 342 354 315 315

17:45 361 356 370 345 377

18:00 320 352 372 339 295

18:15 306 310 332 333 333

18:30 285 292 272 254 264

18:45 289 199 227 236 224

17:00-18:00 1369 1415 1443 1366 1413

17:30-18:30 1333 1360 1428 1332 1320

Westbound Vehicle Volumes at Portbury 100 ATC



Traffic flows on Wyndham Way are recorded approximately halfway between the two 

pedestrian crossings. Note how variability between days is not consistent with flows 

recorded on Portbury Hundred. Despite higher traffic demand from Portbury Hundred 

on 19th September, flows on Wyndham way were very similar to 17th Sep. 

 

 

The difference in vehicle demand on Portbury Hundred between these two days was 

an additional 95 vehicles on 19th between 17:30 and 18:30. Based on an assumption 

that downstream capacity is consistent across days, we would expect a resulting 

difference in queues of over 700 meters (based on maximum of 13 vehicles per 100m 

whilst in static close bunched queues). This is entirely consistent with observations of 

increased queues and excess demand, along Portbury Hundred on 19th September. 

 

 

 

 

 

 

 

 

Mon Tue Wed Thu Fri

17-Sep-18 18-Sep-18 19-Sep-18 20-Sep-18 21-Sep-18

16:00 319 281 310 326 271

16:15 291 296 314 291 273

16:30 290 310 286 305 287

16:45 289 329 320 333 310

17:00 318 327 313 314 279

17:15 314 329 322 339 287

17:30 325 324 338 309 260

17:45 343 338 328 328 289

18:00 311 285 310 313 276

18:15 315 312 330 352 292

18:30 277 308 315 263 260

18:45 276 225 238 233 208

17:00-18:00 1300 1318 1301 1290 1115

17:30-18:30 1294 1259 1306 1302 1117

Westbound Vehicle Volumes at Wyndham Way ATC



Turning Movements at Sheepway and Sail Roundabouts: 
Presented below are the turning proportions for the two Wyndham Way roundabouts 

during the PM peak hour.  

 

Sheepway Roundabout: Note the highly disproportionate flows from Portbury Hundred 

with only 22% making use of the existing left lane and the remaining 78% utilising the 

right lane. This imbalance results in poor use of potential capacity of a two lane 

Roundabout entry. Vehicles can typically be seen queued in the right lane with the left 

lane free of traffic. In contrast, the turning flows from Portbury Common are more 

balanced and vehicles make good use of both entry lanes thus maximising use of 

available capacity. When queues form on Portbury Common they are often evenly 

distributed over the two lanes and consequently clear more effectively than those on 

Portbury Hundred. 

 

 

 

 

 

 

 

 

 

PM PEAK

17:00 - 18:00 24% 72% 4%

44% 54%

10% 31% Sheepway

46% 14%

22% 75% 3%

Portbury 100

Portbury Common

Wyndham Way



Sail Roundabout: Turning proportions of vehicles approaching from Sheepway 

Roundabout are fairly well balanced between the left and right turn movements (36% 

and 44% respectively) but with the right lane currently also facilitating the straight on 

movement (20%). High discharge rates are facilitated on this arm since opposing flows 

from both Serbert Way and Quays Avenue are relatively low. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PM PEAK

17:00 - 18:00 26% 42% 32%

18% 14%

19% 10% Quays Avenue

63% 76%

36% 20% 44%

Serbert Way

Wyndham Way

Wyndham Way

(Town Centre)



Pedestrian Crossing Surveys: 
Two crossing points are located on Wyndham Way link between Sail Roundabout and 

Sheepway Roundabout. These crossings were surveyed in April 2015 during the PM 

Peak period (16:00-18:30), with all activation times being recorded to enable 

identification of the number of pedestrian calls and total vehicle green time available 

to road users. 

 

    
Wyndham East   Wyndham West 

Min Vehicle Green Time   00:00:42   00:00:29 

Max Vehicle Green Time   00:11:04   00:15:44 

Mean Green Time Per Hour   00:54:08   00:55:12 

          

Pedestrian Calls 4-5pm   22   21 

Pedestrian Calls 5-6pm   16   11 

Pedestrian Calls 6-6:30pm   6   4 

          

% Vehicle Green Time 4-5pm   88%   88% 

% Vehicle Green Time 5-6pm   92%   95% 

% Vehicle Green Time 6-6:30pm   94%   96% 

 

Pedestrian demand (number of calls) decreased throughout the PM Peak on both 

crossings and consequently, the proportion of green time available to road users 

increased. The shortest periods of vehicle green times generally coincided with peak 

pedestrian demand (16:00-16:30) and the longest periods occurring during periods of 

lowest pedestrian demand (18:00-18:30). 

 

Additional surveys were undertaken in September 2018. A similar pattern was 

observed to the 2015 data that were used in the traffic model. Data is presented below 

for the two contrasting days previously identified. Pedestrian use on the heavily 

congested day of 19th Sept was lower than for that on the less congested day of 17th 

Sept. 

 

2018 data  Wyndham East Wyndham West 

    17th Sep 19th Sep 17th Sep 19th Sep 

Pedestrian Calls 5-6pm  17 12 11 9 

Pedestrian Calls 6-6:30pm  8 7 9 7 

 

 



Bus Stop: 

The westbound bus stop on Wyndham Way is located approximately 50 meters from 

Sail Roundabout, at a point where the carriageway flares to accommodate the two 

lane Roundabout entry. The bus stop was surveyed for 5 weekdays during the PM 

Peak period to identify impacts on traffic flows. Data for two days with contrasting 

congestion are given below. 

Date Arrive Depart Dwell 

17/09/2018 16:32:46 16:33:23 00:00:37 

  17:30:43 17:30:58 00:00:15 

  17:48:44 Did Not Stop 

  18:23:51 18:24:00 00:00:09 

  18:55:16 Did Not Stop 

      

19/09/2018 16:26:46 16:27:07 00:00:21 

  17:10:14 17:10:30 00:00:16 

  17:43:24 17:43:46 00:00:22 

  18:18:34 Did Not Stop 

  18:56:11 Did Not Stop 

      

  Mean Stopping Time   00:00:20 

 

Buses are timetabled to the westbound route every 30-40 mins with five buses 

scheduled during the PM peak period. Buses stopped to pick up or drop off passengers 

on three of the five journeys on both days with an average dwell time of 20 seconds. 

Throughout the survey period, at no time did stopped buses block vehicle access to 

the roundabout or significantly impede traffic flows. Footage below captured from the 

survey camera show a commercial vehicle (long wheelbase flatbed 3.5t) passing a 

stopped bus with ease. 

 

 

 

 

 

 

 

 

 

 



Sail Roundabout, Discharge State: 

Cameras were positioned at the roundabout to identify the state of circulating traffic 

flows, exit blocking and stacking, durring the PM Peak period 16:00-19:00.  Between 

Mon 19th  and Fri 21st September 2018, there were no observations of exit blocking of 

either Wyndham Way (Town Centre), Serbert Way or Quays Avenue. 

The images below represent typical state of flow on the Sail Roundabout during the 

PM peak Period. These two images were taken at the same time (17:30) from two 

different camera locations on Wednesday 19th Sept, when congestion on Portbury 

Hundred was severe. 

 

 

 

 

 

 

 

 

 

 

 

However, occasional exit blocking occurred on the Wyndham Way Westbound exit (to 

Sheepway Roundabout) which was due to activation of the pedestrian crossing. 

During some of these instances, vehicles were stacked on the roundabout for brief 

periods but they did not impeded vehicles wishing to exit on other arms. 



Summary: 

An extensive traffic dataset has been compiled on the A369 Portbury Hundred and 

surrounding network. Vehicle flows, journey times, queue lengths, pedestrian demand, 

bus frequency and general state of flow/impedance has been assessed. 

Queues are most prominent on the Portbury Hundred (westbound) where they are 

frequently observed beyond the footbridge, back towards the Motorway junction. 

Congestion and queues on other junctions / approaches are markedly lighter and have 

shorter durations.  

When congestion is severe on Portbury Hundred, large numbers of vehicles access 

Sheepway to bypass the queues. Many of these vehicles then access Sheepway 

Roundabout from the Conference Avenue approach and in doing so further impede 

flows from Portbury Hundred. However, monitoring has demonstrated how these 

vehicles are a symptom of already severe congestion and are not a primary cause. 

Turning proportions on Sheepway Roundabout are unbalanced on the Portbury 

Hundred approach. Demand on this approach frequently exceeds 1400 vehicles per 

hour which results in extensive queues in the right lane which is over capacity, whilst 

the left lane is underutilised. 

The pedestrian crossing on Wyndham Way, whilst restricting capacity, is not a primary 

cause of congestion. Monitoring identified days with severe congestion on Portbury 

Hundred that had lower pedestrian demand than days where congestion was 

moderate. Furthermore, westbound flows on Wyndham Way were consistent across 

days despite differences in pedestrian demand. 

Whilst the Bus stop on Wyndham Way eastbound is located within a layby, the 

westbound stop is on the carriageway. Observations showed there were minimal 

impacts resulting from this current arrangement with busses stopping infrequently, for 

short durations and vehicles not being impeded on the westbound carriageway. 

Vehicle access to exits and circulatory flows on Sail Roundabout were maintained 

throughout the peak period. There were occasional brief periods where eastbound 

traffic backed up to the roundabout following activation of the nearby pedestrian 

crossing. However, westbound flows were not affected by these brief disruptions. 

Ends. 


