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Executive Summary 
The purpose of the A404/A4155 Westhorpe junction scheme at Marlow, is to enhance access to the 
local business parks and reduce queuing on to the A404 main carriageway. The scheme included the 
provision of a Segregated Left Turn Lane (SLTL) between the northbound off slip of the A404 and the 
local road ‘Parkway’. 

The aim of this report is to assess the suitability of the proposed 30 miles per hour (mph) terminal 
positions in the first option, and two alternative options provided. However, as changing the position 
of the terminal signs could raise issues with the operation of the scheme these issues were also 
considered within the report. 

Information regarding the scheme was provided by the designers with separate traffic and collision 
data being obtained for comparison. 

A site visit was undertaken by National Highways (NH) to provide a sound understanding of the 
topography and physical constraints of the scheme. 

A consultation was held with Thames Valley Police (TVP) to ascertain any concerns that they may 
have with the scheme. 

The review of the Balfour Beatty (Project Managers for Buckinghamshire Council) Feasibility 
Document revealed that the options assessment, carried out by Jacobs, did not identify any 
noticeable improvement in queues. However, the VISSIM traffic model showed a significant reduction 
in queue lengths on the A404 off slips and northbound main carriageway.  

The technical review determined that the layouts are designed within the bounds of the Design 
Manual for Roads and Bridges. This required Departures from Standard and permitted Relaxations 
from Standard and, aspects of the scheme were designed very close to the permitted limits. 

The Stage 1 Road Safety Audit (RSA) stated that “a combination of sub-standard features may lead 
to a junction with a poor safety record”. The Audit Team considered that a junction with a different 
layout may avoid the safety issues raised. 

There were no Personal Injury Collisions recorded for the five years prior to and including December 
2020 on the northbound off slip of the A404 at the junction of the off slip with the circulatory 
carriageway of Westhorpe roundabout. Two shunt type Personal Injury Collisions were recorded on 
the northbound main carriageway of the A404 in which traffic queuing back onto the main carriageway 
might have been a factor. 

Throughout the design process, continuous concerns have been raised by NH that the SLTL would 
introduce a road layout that invites collisions, notably collisions resulting from loss of control and side 
swipe types. It is believed that reductions in excessive approach speeds (for the minority of vehicles 
concerned) cannot be attained within the site constraints. The safety of both motorised and non-
motorised users must not be compromised. 

TVP expressed concerns that inappropriate approach speeds on the SLTL would contribute to a rise 
in the number of Personal Injury Collisions (PICs) and their severity. TVP are not supportive of the 
current scheme. 

Much work by the BC design Team, including discussions with NH Safety Engineering Standards 
Team and NH Project Management Team, have failed to mitigate these concerns successfully. 

If the scheme were constructed as designed, an increase in PIC frequency and severity at the junction 
could result. An increase in collision rate and severity would damage the reputations of the Highway 
Authorities involved and could result in litigation. 

This report makes the following recommendation. 

Given the findings of the RSA1 and all other information considered, it is recommended that 
the proposed SLTL should not be considered for construction.  

Highlight
BC textThe review of the Balfour Beatty (Project Managers for Buckinghamshire Council) Feasibility Document revealed that the options assessment, carried out by Jacobs, did not identify any notable improvement in queues on Parkway. However, within Option 5d Assessment 2020 by Jacobs detailed modelling was carried out to understand the impacts of the scheme on the off slips. In the report the VISSIM traffic model showed a significant reduction in queue lengths on the slip roads and consequently the main A404 carriageway, as well as improvements in general across the network in proximity to the Westhorpe junction.

Sticky Note
NH does not accept the suggested change. The existing wording reflects the wording in the Balfour Beatty Feasibility Report. The existing wording reflects what the VISSIM model showed.
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1. Introduction 
This section of the report explains why the report was written; gives the aims of the report and 
explains the methodology used to construct the report. 
 

 
Figure 1: Map showing the location of Westhorpe Junction on the A404 

 Report Aims 
The report has been written to identify any concerns regarding the positioning of the 30 (mph) 
speed limit as described in the proposals received on 22 December 2021. Any such concerns may 
affect the use of the Segregated Left Turn Lane (SLTL), in particular the ability of drivers to 
assimilate information and so reduce the safety of the scheme. This information was to be used to 
provide recommendations on the scheme progression. 

It was not the intention of the report to review design issues that have already been closed out. 
However, where the proposals being commented on were deemed to affect the suitability of 
previous decisions, these issues are to be re-examined. 

 

2. Methodology 
The methodology of the report was highlighted within this section. This methodology was listed in 
the bullet points below. 

 Introduce the scheme and report with the inclusion of the report aims 

 Explain how the report was put together 

 Provide background information for the report which included drawings, reviews, relevant 
accident data and scheme progression 

 A technical review, including safety, of the proposals being reviewed 

 Conclusions from the review and recommendations regarding progression of the scheme. 

Westhorpe 
Junction 

Northbound 



  

 

 

 
28/01/22 
A404 Westhorpe Junction Segregated Left Turn Lane, Technical Report   Page 2
 

 

3. Background Information 
The contents of this section provide the background information relating to the A404 Westhorpe 
junction northbound off slip SLTL. 

 Scheme Aims 
The proposed scheme was a Third-Party scheme promoted by Buckinghamshire Council which was 
to be part funded by the Highways England Growth and Housing Fund. The aims of the scheme 
were to: 

 Reduce the potential for queuing vehicles on the northbound off-slip to back onto the main 
carriageway of the A404, particularly in relation to the northbound off slip 

 Improve access to Globe Business Park (which includes Marlow International Business Park), 
primarily from the A404, which has been recorded as a factor in low occupancy rates at the 
Business Park 

 Information Reviewed 
Information that was reviewed has been identified within this section. This included information 
provided by the scheme, such as the scheme drawings, as well as information collected by the 
Author. 

Table 1: Table of documents reviewed 

Document Title 
Document 

Type 
Document Number Description 

PIC Data 
Commentary 

Technical Note TN004_P05 

Stantec Technical Note 
discussing the Personal 
Injury Collisions (PICs) at 
the A404 Westhorpe 
junction 

Historic – Full A404 
Westhorpe  

Stats 19 Data 
Table 

N/A 

Table of PICs occurring 
between 01/01/16 to 
31/12/20 on the A404 and 
its slip roads 

Westhorpe 
Interchange, Marlow: 
Stage 1 Road Safety 

Audit 

Stage 1 Road 
Safety Audit 
(RSA) report 

001 

RSA report on the design of 
the Westhorpe junction 
proposals carried out in 
June 2021 

Westhorpe 
Interchange, Marlow: 
Stage 1 Road Safety 

Audit: Response 
Report 

Stage 1 Road 
Safety Audit 

(RSA) 
Response 

report 

WIJS-STN-PH1-
XX-R-DM-0002-

P01 

Designers response to the 
items raised within the RSA 
1 

Feasibility Report 
Update: Westhorpe 

Junction 
Improvements 

Technical 
Report 

Rev 02 – 
September 2020 

Feasibility report on the 
proposed changes to the 
Westhorpe junction 
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Document Title 
Document 

Type 
Document Number Description 

A404 Westhorpe 
Interchange 2020: 

Option 5d 
Assessment 

Technical 
Report 

BRJ10166-
Westhorpe 

Interchange Rev 2 

VISSIM traffic model report 
for Option 5d at Westhorpe 
Junction 

Daily 
Standard_Report 

_1_7284_01_01_ 

2018_31_07_2018 

Traffic counter 
report 

N/A 
Traffic data obtained from 
counter site 5648/1 
between 1/1/18 and 31/7/18 

Daily 
Standard_Report 

_1_7284_01_01_ 

2019_31_12_2019 

Traffic counter 
report 

N/A 

Traffic data obtained from 
counter site 5648/1 
between 1/1/19 and 
31/12/19 

A404 / A4155 
Westhorpe Junction 

Improvements 
General Arrangement 

Drawing 
WJIS-STN-PH1-
XX-DR-C-0100-

P07 

Drawing showing the 
general layout of the 
proposed scheme 

A404 / A4155 
Westhorpe Junction 

Improvements 
Horizontal Geometry 

And Visibility 

Drawing 
WJIS-STN-PH1-
XX-DR-C-0101-

P08 

Drawing showing the 
proposed visibilities, 
including Stopping Sight 
Distance, once the scheme 
had been completed 

A404 / A4155 
Westhorpe Junction 

Improvements 
Maximum Visibility 

Achieved 

Drawing 
WJIS-STN-PH1-
XX-DR-C-0181-

P01 

Drawing showing the 
maximum visibility achieved 
from a low eye height 
(1.05m) to a low object 
height (0.26m) 

A404 / A4155 
Westhorpe Junction 

Improvements 
Maximum Visibility 

Achieved 

Drawing 
WJIS-STN-PH1-
XX-DR-C-0182-

P01 

Drawing showing the 
maximum visibility achieved 
from a high eye height 
(2.00m) to a high object 
height (2.00m) 

A404 / A4155 
Westhorpe Junction 

Improvements 
Maximum Visibility 

Achieved 

Drawing 
WJIS-STN-PH1-
XX-DR-C-0183-

P01 

Drawing showing the 
maximum visibility achieved 
from a high eye height 
(2.00m) to a low object 
height (0.26m) 

A404 / A4155 
Westhorpe Junction 

Improvements 
Maximum Visibility 

Achieved 

Drawing 
WJIS-STN-PH1-
XX-DR-C-0184-

P01 

Drawing showing the 
maximum visibility achieved 
from a low eye height 
(1.05m) to a high object 
height (2.00m) 

A404 / A4155 
Westhorpe Junction 

Improvements 
Achieved Visibility to 

Signage 

Drawing 
WJIS-STN-PH1-
XX-DR-C-0185-

P01 

Drawing showing the 
achieved visibility to the 
traffic signs on the slip road 
and SLTL 
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Document Title 
Document 

Type 
Document Number Description 

A404 / A4155 
Westhorpe Junction 

Improvements Traffic 
Signs and Road 

Markings 

Drawing 
WJIS-STN-PH1-
XX-DR-C-1200-

P08 

Drawing showing the 
location of the traffic signs 
and road markings 
proposed within the scheme 

A404 / A4155 
Westhorpe Junction 

Improvements Traffic 
Signs and Road 

Markings Schedule 

Drawing 
WJIS-STN-PH1-
XX-DR-C-1202-

P11 

Drawing giving the details 
of the traffic signs and road 
markings. This includes 
dimensions, posts and 
foundations 

A404 / A4155 
Westhorpe Junction 

Improvements Traffic 
Signs and Road 

Markings 

Drawing 
WJIS-STN-PH1-
XX-DR-C-1200-
P08 (Option 1) 

Drawing showing the 
location of the traffic signs 
and road markings 
proposed within the scheme 

A404 / A4155 
Westhorpe Junction 

Improvements Traffic 
Signs and Road 

Markings 

Drawing 
WJIS-STN-PH1-
XX-DR-C-1200-
P08 (Option 2) 

Drawing showing the 
location of the traffic signs 
and road markings 
proposed within the scheme 

Departure from 
Standard Application, 

Ref. 102404 rev 1 
Application 

WJIS-STN-PH1-
XX-RP-HI-0001 

P02 

Application for a Departure 
from Standard for CD 116 
regarding SLTL lane width 

Departure from 
Standard Application, 

Ref. 102409 rev 1 
Application 

WJIS-STN-PH1-
XX-RP-HI-0002 

P02 

Application for a Departure 
from Standard for CD 116 
regarding SLTL longitudinal 
gradient 

Departure from 
Standard Application 

Application 
WJIS-STN-PH1-
XX-RP-HI-0003 

P02 

Application for a Departure 
from Standard for CD 127 
regarding SLTL verge width 

Assessment of 
Achieved Stopping 

Sight Distances 
Technical Note 46433-TN-008 

Assessment of the Stopping 
Sight Distances regarding 
the SLTL 

These documents have not been placed into an Appendix due to their size. However, they can be 
supplied on request. 

 Scheme Progression 
A scheme was developed, within a working group of Stakeholders, which consisted of three 
elements:- 

 Signalisation of the A404 off slip entrances to the Westhorpe roundabout circulatory 
carriageway 

 Introduction of a segregated left turn lane (SLTL) between the A404 northbound off slip and 
Parkway (see Scheme drawings listed in Table 1) 

 Re-opening of a previously closed access to Marlow International Business Park from the 
A4155, Little Marlow Road 
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Agreement to re-open the previously closed access to Marlow International Business Park could not 
be reached with the Business Park. This element of the scheme has subsequently been dropped. 

An option assessment report was undertaken by Jacobs which identified options for improvement 
for the A404 northbound off slip. Of those, Option 5d introducing a new link road from the 
northbound off slip of the A404 to the local network and signalisation of the A404 off slips, was 
highlighted as the best performing option for accessing the Business Parks as well as facilitating 
throughput of traffic through the junction. No noticeable improvement regarding queuing traffic on 
the road networks was recorded within the Feasibility Report 02, Paragraph 4.1. However, Jacobs 
detailed traffic modelling, utilising VISSIM, indicated significant reductions in the queues on the 
northbound off slip of the A404 and main carriageway. 

Option 5d has been developed through a number of iterations with NH (then Highways England, 
HE) providing technical reviews. The proposals at the time of writing this Technical Note comprise 
of 

 A segregated left turn lane from the A404 northbound off slip 

 Signalisation of the A404 northbound off slip at its entry to the junction roundabout 

 Signalisation of the southbound off slip at its entry to the junction roundabout 

The iterations have led to a change of some sign designs and some sign positions. However, 
questions regarding the potential for vehicles to be involved in incidents due to their approach 
speed have been raised throughout. The current signing proposal was shown on Drawing WJIS-
STN-PH1-XX-DR-C-1200-P08 and forms Option 2. There was some uncertainty as to whether the 
Vehicle Restraint System (VRS) setback would require a Departure from Standard (DfS) and this 
would be applied for to ensure a robust approach and compliance. Option 1 consisted of moving the 
start of the 30 mph speed limit to the start of the SLTL traffic island. This Technical Note addressed 
these two Options. 

 Departures from Standards 
Three DfSs have been applied for regarding this scheme. Two relating to CD 116, Geometric 
Design of Roundabouts, whilst the third relates to CD 127, Cross Sections and Headrooms. At the 
time of writing none of the DfSs had been approved and all three were awaiting re-submission. The 
application documents are described below. Notification of a DfS relating to VRS has not been 
received prior to the outcome of this report. 

 Lane width  
This departure application (Document Number: WJIS-STN-PH1-XX-RP-HI-0001_P02) relates to the 
requirement in CD 116 for a minimum lane width based on the nearside kerb radii of 20m, as given 
in Table 6.13 of CD 116. The reason for the Departure was the requirement could not be met. 

There were no other existing DfSs reported as relating to this. 

Mitigation for the DfS was given as the majority of vehicle types using the SLTL would be able to 
pass a broken-down HGV and other HGVs would be able to use the roundabout in such an event. 
Signs, including a Vehicle Activated Sign (VAS), were also introduced to slow approaching traffic 
down. 

 Gradient 
This departure application (Document Number: WJIS-STN-PH1-XX-RP-HI-0002_P02) relates to 
paragraph 6.29 of CD 116 that requires a maximum gradient of not more than 4%. This cannot be 
achieved for the whole of the SLTL and was the reason for this DfS. 

No other existing DfSs were related to this departure. 

The mitigation for this DfS was the SLTL as designed would meet the visibility requirements of the 
Design Manual for Roads and Bridges (DMRB). As with the previous DfS, traffic signs were to be 
utilised to warn drivers of the upcoming bend on the SLTL. 

Highlight
BC textHowever, no noticeable improvement regarding queuing traffic on Parkway was recorded within the Feasibility Report 02, Paragraph 4.1. However, within Option 5d Assessment 2020 by Jacobs detailed modelling was carried out to understand the impacts of the scheme on the off slips, it should be noted that the VISSIM model did indicate significantly reduced queues on the A404 and the off slips.

Highlight
BC textThis cannot be achieved for a section of the SLTL and was the reason for this DfS.

Sticky Note
NH does not accept the suggested change.The existing wording reflects the wording in the Feasibility Report.

Sticky Note
NH does not accept the suggested change. The wording does not preclude the maximum gradient being achieved over part or most of the SLTL. Were this to refer to the complete length of the SLTL the wording would "over the" rather than "for the".
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 Verge width 
This departure application (Document Number: WJIS-STN-PH1-XX-RP-HI-0003_P02) relates to CD 
127 that requires, in Figure 2.1.1N1f, the verge width to be a minimum of 2.5 meters. The reason for 
the DfS was the minimum requirement could not be met over a 10 meter stretch at the nose 
hatching of the SLTL. 

There were no other existing DfSs relating to this Departure. 

Mitigation for the Departure was that the DfS covered a short length of verge and that the design 
had included sufficient space for VRS, utility ducting and street furniture / highway equipment within 
the verge. 

 Personal Injury Collision and Road Safety Audit Review 
This section reviews the data obtained regarding the Personal Injury Collisions recorded and the 
Road Safety Audit (RSA) that had been carried out. 

 Personal Injury Collision Data 
The Personal Injury Collision (PIC) data received for this review came from:  

 Stantec Technical Note TN004_P05 

 Stats 19 Data 01/01/2016 to 31/12/2020 

3.5.1.1. Stantec Technical Note TN004_P05 

This Technical Note utilised data from Buckinghamshire Council’s AccsMap between 01/06/2016 
and 31/07/21.  

The Technical Note identified six PICs of which two were on the northbound main carriageway of 
the A404. Both could be considered as occurring during the morning peak traffic time, one at 08:55 
and the other at 09:25. The incident descriptions for both indicate slow moving or stationary traffic 
before the Westhorpe junction off slip. Given the above it is likely, but not certain, they occurred due 
to traffic queuing back onto the main carriageway from the junction off slip. There were no recorded 
PICs on the northbound off slip or at its entry to the circulatory carriageway of the junction 
roundabout. 

3.5.1.2. Stats 19 Data  

The Stats 19 data (01/01/2016 to 31/12/2020) was obtained from the Police and was the most up to 
date available. The search parameter was from 250 meters prior to the start of the Westhorpe 
junction Traffic Signs Regulations & General Directions (TSR&GD) 2016 Diagram 1010 road 
markings to the southern overbridge of the junction. 

This search identified four PICs of which one was located on the A404 main carriageway prior to the 
off slip Diagram 1010 markings. This PIC had been recorded by the Stantec Technical Note and it 
was likely the second PIC recorded by the Technical Note was outside the search parameters as it 
was within the search date range. No PICs were recorded on the junction northbound off slip or its 
entry to the junction circulatory carriageway. 

 Road Safety Audit Review 
The RSA 1 instructed by HE (now NH) was approved in August 2021. The accident statistics 
provided for this report was from 2014 to 2020 which was outside the date range for the Stantec 
Technical Note and included two PICs on the northbound off slip. Normally five years of accident 
data is considered which would coincide with the data referred to in the previous section. 

The Stage 1 RSA was carried out in May and June 2021 and raised nine items of concern. Five of 
the nine points raised were directly related to the A404 northbound off slip and the SLTL. These 
issues were 
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3.5.2.1. Visibility to the primary traffic signals potentially restricted by vegetation in near future 

The Designer’s response to this was that the visibility matches the existing visibility and thus met 
the Standard. It was proposed to carry out additional vegetation clearance on the southbound off 
slip and these measures were accepted by NH. 

3.5.2.2. Tight radius on the SLTL may lead to loss of control collisions 

It was proposed that a high Polished Stone Value (PSV) and High Friction Surfacing (HFS) would 
be used. The use of traffic signs, road markings and adjustment of super elevation would also be 
investigated. Although accepted by NH concerns about the tightness of the SLTL were still voiced. 

3.5.2.3. Restricted inter-visibility between the SLTL and the fire station 

Static warning signs have been proposed as mitigation since Buckinghamshire Fire and Rescue did 
not want wig-wag signals. This mitigation does not increase the visibility, nor does it affect drivers 
who are looking right for oncoming traffic. NH believe they are required and this is ongoing. 

3.5.2.4. Lane arrows missing from the proposals 

The length of the SLTL diverge has been increased and the signing adjusted to reflect the diverge 
of a road rather than a lane gain. This has been accepted by NH. 

3.5.2.5. Site constraints affect proposal for the SLTL 

Site constraints affect the proposal for the SLTL. This was a general comment from the RSA Audit 
Team. It was understood by the Audit Team that there were a number of road safety problems with 
little scope to mitigate those problems due to the constraints of the site. The RSA 1 stated that “a 
combination of sub-standard features may lead to a junction with a poor safety record”. The Audit 
Team considered that an alternative form of junction improvement may avoid the safety issues 
raised within the RSA 1. 

 Prior Technical Reviews 
A number of technical reviews have been carried out with regard to this scheme; these reviews 
were carried out on an asset by asset basis. Not all the issues raised within the technical reviews 
have been closed out; however, this report will aid closure of those remaining issues. 

One concern that has manifested itself from different reviewers, and in different forms throughout 
the review process, is the sharpness of the bend at the end of the SLTL. The reasons for the 
concerns are that although the average approach speed to the SLTL may be about 40 mph, some 
vehicles will be travelling at a higher speed with a few travelling at a much higher speed; increased 
speed increases the likelihood of a vehicle becoming errant and resulting in an injury incident. The 
severity of such inflicted injuries will increase with the speed of the errant vehicle. These concerns 
cannot be ameliorated by the fact that the SLTL has been designed within the bounds of the DMRB. 

 Traffic Data 
The traffic data was not requested from, nor provided by, the designers. However, it was 
understood that the designers had calculated an 85th percentile speed of 49 mph at the site of the 
northbound off slip traffic counter and given a mean speed of 42 mph. 

Traffic data was obtained from the NH WebTRIS site 5648/1 (the northbound off slip traffic counter) 
daily reports over two periods. These periods were- 

 01/01/2018 to 31/07/2018 

 01/01/2019 to 31/12/2019 

Table 2 contains the results from those periods. 
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Table 2: WebTRIS Site 5648/1 Traffic Data 

Recorded 
Period 

Number 
of Cells 

With 
Recorded 

Data 

Maximum 
Speed 
(mph) 

Minimum 
Speed 
(mph) 

Median 
Speed 
(mph 

Cells 
Recording 

Speeds 
Over 50 

mph 

% of 
Cells 
Over 
50 

mph 

Cells 
Recording 

Speeds 
Over 45 

mph 

% of 
Cells 
Over 
45 

mph 

01/01/2018 
to 

31/07/2018 
19664 73 0 45 913 4.64 8923 45.38 

01/01/2019 
to 

31/12/2019 
25518 73 0 45 697 2.73 9103 35.67 

 

The data from the WebTRIS Site recorded data in 15 minute intervals and placed that data into a 
spreadsheet cell. Not all the intervals were operational over the whole data period. Some of the 
intervals recorded a nil return as there was no traffic passing over the counter at the time; hence the 
recorded minimum speed of zero mph. 

Speed was recorded by the counter as an average over the 15 minute period. This introduces 
anomalies as some vehicles would have been travelling at much higher speeds than the recorded 
average whilst some would have been travelling much slower. The median speed, the middle 
number of the data set, was used to avoid calculating an average of an average. 

Table 2 indicates that the middle speed of 45 mph is close to the 42 mph average speed given by 
the designer’s and there was a significant percentage of vehicles that were travelling over 45 mph. 
A much smaller percentage were travelling over 50 mph; however, drivers of those vehicles may 
have difficulty in reading, assimilating and acting upon the information provided by the signing in the 
time taken to travel the length of the off slip. Where the speeds of vehicles were closer to the higher 
echelons of the speed range this difficulty would be magnified although the number of incidences of 
such speeds would have been less. 

 Site Visit 
A site visit was carried out on Tuesday 18/01/22 at 12:30. The conditions were cloudy with fog and 
the road surface, although damp, was not wet. 

The site visit confirmed that the design for the SLTL was restricted by the site constraints.  

 

Figure 2: Parkway to the A4155 from the Fire Station Emergency Exit 
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Figure 3: A404 Northbound Off Slip Looking South 

Figures 2 and 3 indicate the constraints of the site with Figure 2 showing the amount of space 
available for the exit of the SLTL onto Parkway. The constraints relating to the SLTL diverge were 
shown in Figure 3 with the wall of the Fire Station car park seen to the right. At present there is a 
ditch next to the wall. 

 
Figure 4: Pedestrian Crossing Point at the top of the A404 Northbound Off Slip 

There was a pedestrian crossing point at the top of the A404 northbound off slip which is shown in 
Figure 4. The photograph shows that vehicle overrun of the kerb and crossing point occurs. This 
was likely due to the trailers of articulated vehicles turning left towards Marlow and the business 
parks. The SLTL would partly alleviate this issue by removing those vehicles accessing the 
business parks from this junction. However, other articulated vehicles would wish to access Marlow 
and would continue to use the junction. The proposed widening will improve the situation with 
overrunning vehicles. 
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Figure 5: A404 Northbound Off Slip Looking North 

The SLTL was to start just after the traffic counter loop shown in Figure 5. Visibility along the 
proposed SLTL relies on the vegetation being regularly cut back as any significant growth may 
obscure vehicles queuing at the junction with Parkway as well as the severity of the SLTL bend. 
The bend severity may also be misjudged in reduced visibility, such as fog, when the warning signs 
may not be as prominent. 

This Figure also showed the edge of the existing junction Advance Direction Sign (ADS) for the off 
slip junction at the roundabout. The ADS would need to be moved closer to the A404 diverge which 
may cause confusion for traffic travelling on the main carriageway of the A404; especially if this 
ADS is in front of the A404 diverge direction sign. 

 Thames Valley Police Consultation 
National Highways met with Thames Valley Police (TVP) on 24 January 2022 to ascertain their 
views and any concerns they had with the SLTL proposal. It was understood that TVP were 
statutory consultees regarding any additions or changes to the existing speed limits. They were also 
stakeholders in that it would be TVP, along with the other emergency services, who would respond 
to incidents on or associated with the SLTL. TVP raised a number of issues relating to the scheme, 
some of which had already been raised by NH and the RSA Team. The issues TVP raised were- 

 Concern that PIC frequency and severity would increase due to safety concerns in terms of 
the design 

 Not all vehicles would adhere to the proposed 30 mph speed limit 

 They considered that not all the vehicles would slow down enough wherever the 30 mph 
was positioned 

 Concern was raised that the tight bend might result in some vehicle loads shifting, resulting 
in an unstable vehicle that may turn over and/or, distribute its load onto the footway 

 Late lane changes back to the off slip where a queue was on the SLTL was considered a 
possible issue 

 The TVP representatives considered a poorly designed road layout may provide a defence 
against prosecutions and leave the Highway Authority open to litigation 

TVP requested information on the current ownership of the land and who would be responsible for 
the SLTL once constructed. The land ownership question has been answered but responsibility for 
the SLTL was to be reviewed in the future. 

In light of their safety concerns they would like to ensure that a rigorous Stage 2 RSA is completed, 
and any areas of concern and recommendations are addressed. 
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4. Technical Review 
This section contains the technical review that was carried out with regard to the positioning of the 
30 mph speed limit on the SLTL. It covered the relocation of the original speed limit position, that 
shown on drawing number WJIS-STN-PH1-XX-DR-C-1200-P08 (Option 1). The second option, the 
use of a DfS to mitigate the section of VRS where the setback was not met, shown on drawing 
WJIS-STN-PH1-XX-DR-C-1200-P08 (Option 2) was also commented on. These drawings have not 
been issued as scheme drawings as the drawing revisions have not been updated. The two options 
were put forward as possible mitigation of concerns raised regarding the approach speed of traffic 
to the SLTL. 

At present drivers are approaching the Westhorpe junction via an off slip from the A404. Both the 
A404 and the off slip are subject to the national speed limit of 70 mph. 

 Proposed SLTL 
The proposed SLTL was shown on the “Traffic Signs And Road Markings” drawing, number WJIS-
STN-PH1-XX-DR-C-1200 P08. 

 Description of Proposed SLTL 
The proposal of the SLTL from the A404 northbound off slip to Parkway included the introduction of 
a 30 mph speed limit approximately 30 meters prior to the SLTL give way junction with Parkway. 
This speed limit was after vehicles had entered and negotiated a tight left-hand bend with the 
potential speed of those vehicles being at or close to the national speed limit of 70 mph. The 
designers had given the average speed at the traffic counter, shown in Figure 5, was 42 mph. It was 
mooted that drivers would know they were coming to a junction and would therefore be slowing 
down, one reason for the 42 mph average. The presence of the uphill gradient would also assist 
with slowing vehicles down; especially as the gradient was greater than the maximum stated in CD 
116 over part of the SLTL and required a DfS. Further mitigation was to be provided by traffic signs 
with a map type ADS showing the layout of the junction; a sharp bend warning sign with a “reduce 
speed now” sub-plate; a Vehicle Activated Sign (VAS) indicating a sharp bend or queue ahead and 
sharp bend chevrons guiding vehicles round the bend. The provision of HFS and a following road 
surface with a high PSV were the pavement methods used to assist in the mitigation. 

 Speed Considerations 
An average speed would have recorded some vehicles travelling faster than the average speed and 
some travelling slower. Table 2 shows that during the sampled recording periods at least one 
vehicle passed over the counter travelling at 73 mph during each recording period. It could be seen 
that 4.64% and 2.73% of the 15 minute time periods investigated between the dates given showed 
the average speed of vehicles during those time periods was over 50 mph. The drivers of vehicles 
travelling at these higher speeds would have less time to take in and act on any information 
provided as well as being more likely to lose control of their vehicle in road layouts that have been 
designed close to or at the minimum Standard or requiring DfSs. 

 Collision Considerations 
 The collision information, given in Section 3.5.1 of this report, indicates that no PICs have occurred 
on the off slip or at its junction with the roundabout circulatory carriageway over the past 5 years. 
There is no information regarding damage only collisions. As such, extreme care must be taken to 
avoid introducing factors that may increase PIC frequency and, or severity at either location. Such 
factors may include- 

 Providing too much information for a driver to read, easily assimilate and act upon over the 
time or distance allowed 
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 Introducing a layout designed close to the Standards minimums or requiring DfSs 

 Introducing a layout where decision changes can be made at the last minute 

 Introducing a layout with a sharp bend on a section where a vehicle does not have to stop 
until later than other sections or where stopping would be unexpected 

 Providing signing that may confuse drivers 

 Visibility 
The visibility of the proposal is shown on the visibility drawings. Drawing WJIS-STN-PH1-XX-DR-C-
0181 P01 shows the maximum visibility available from a driver’s eye height of 1.05m to an object 
height of 0.26m; this being the minimum visibility available for the off slip. There were other 
drawings showing different heights for both the driver’s eye and object heights. These drawings 
relate to the visibility envelope for the Stopping Sight Distance (SSD) with drawing WJIS-STN-PH1-
XX-DR-C-0181 P01 showing the most restrictive visibility for the northbound off slip.  

The drawing indicated that a SSD of 90m was achieved at chainage 50 (i.e. 50m from the start of 
the off slip to the SLTL). This gives sight of the beginning of the SLTL and is one step below the 
desired minimum (120m) given in CD 109, the design Standard for Highway Link Design, for a 
design speed of 43 mph (equivalent to 70 kilometres per hour). Vehicles travelling faster would 
require a greater SSD to identify and react to the nature of the bend in be able to negotiate it safely.  

Drawing WJIS-STN-PH1-XX-DR-C-0185 P01 showed that the visibility criteria to the signs could be 
met providing vehicles behaved as predicted for an 85th percentile speed (49 mph). Again, vehicles 
travelling at higher speeds would require greater visibility of the signs. This is particularly important 
when the signs are giving warning of a hazard, such as a sharp deviation in route. 

 Scheme Concerns 
There were some concerns relating to the scheme however most were related to a common factor. 
This was the speed of vehicles approaching the SLTL and the bend from the A404 which, along 
with the off slip, is subject to the national speed limit of 70 mph for this type of road. 

4.1.5.1. Approach speed  

A lot of vehicles would approach the SLTL around the average speed 42 mph, as shown by the 
designer’s calculations, and are likely to slow down enough to negotiate the sharp bend. However, 
some vehicles would approach the hazard greater than the average speed and may not be able to 
slow down in time to negotiate the bend. This may be exacerbated by drivers expecting that a SLTL 
is free flowing and they do not have to stop. Drivers expect to have to give way, or stop if controlled 
by traffic signals, at a roundabout junction which may contribute towards them slowing down on the 
off slip. 

Where vehicles attempt to slow down, especially from an inappropriate speed for the vehicle, they 
may brake suddenly and sharply. This may result in shunt type incidents, both damage only and 
PICs, even with the use of HFS which may not be far enough from the SLTL, depending on traffic 
and its speed. 

4.1.5.2. Shifting Heavy Goods Vehicle (HGV) loads 

Another issue that may affect the safety of vehicles due to approach speed was HGVs suffering 
load shifts or losing loads. This might occur where an HGV, or other vehicle carrying goods, may be 
travelling at a speed where the vehicle can negotiate the bend but, due to carrying the load, the 
tightness of the bend causes the load to shift. It is possible for this to result in loads being 
distributed over the segregation island footway or even into the roundabout circulatory carriageway. 
The worst case scenario would be an HGV overturning onto the footway as well as losing its load. 

4.1.5.3. Vehicle Restraint System (VRS) 

A VRS was shown on the sign drawing WJIS-STN-PH1-XX-DR-C-1200 P08. It was unclear as to 
what that system was, whether it may be struck at the designed angle and, if not struck at the 
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designed angle, how the system would operate. Were a vehicle to strike a VRS outside its operating 
parameters there would be the possibility of an errant vehicle entering the footway or roundabout 
circulatory carriageway. Signs have been placed close to or in the working width of the VRS which 
may cause a secondary incident if struck. Concern has also been raised regarding the Permanent 
Lateral Displacement Zone (PLDZ) of the VRS terminal on the traffic island in relation to 
pedestrians at the pedestrian crossing. These issues would increase in relation to an increase in 
speed of an errant vehicle. 

4.1.5.4. Traffic signs 

Traffic signs were being used to mitigate issues that may occur due to the sharp deviation of route 
of the left-hand bend of the SLTL. These were providing a large amount of information in a short 
distance. It is possible that some drivers would experience sign / information overload and be 
unable to process the amount of information being presented. 

4.1.5.5. Personal Injury Collisions (PICs) 

At present there are no PICs recorded in the past five years on the northbound off slip of the 
junction or its junction with the roundabout circulatory carriageway. Where a scheme introduces 
elements that require permitted Relaxations from Standard, DfSs and / or is designed close to the 
minimum recommended there is a likelihood of an increase in PICs and / or their severity of injury. 
This scheme appears to introduce such elements, as mentioned in the general comment from the 
RSA Team in the Stage 1 RSA, which, combined, increases the risk of a PIC occurring and its 
severity. 

There were two PICs on the main carriageway which may have been associated with traffic queuing 
back onto the A404. The proposed scheme may address these incidents but does not reduce the 
concern regarding the off slip and its junction with the SLTL. 

 Proposed SLTL Option 1 
Option 1 of proposed SLTL was shown on the “Traffic Signs And Road Markings” drawing, number 
WJIS-STN-PH1-XX-DR-C-1200 P08 (Option 1).  

 Option 1 Description 
This design option proposed moving the SLTL 30 mph speed limit to the start of the segregation 
island. This was to highlight the need to negotiate the SLTL bend at a slow speed as well as 
encouraging a slower approach to the bend. Otherwise the scheme basically remained the same as 
that described in Section 4.1 above. The comments on speed, collision and visibility remain the 
same as the parameters influencing them have not changed with this option. 

The main off slip was, however, to remain at national speed limit (due to insufficient slip road length 
for a stepped speed limit) and was to be signed with a national speed limit applies sign mounted on 
the first lamp column. Such signing can lead to confusion as drivers may not understand which 
speed limit applies to the A404 off slip resulting in sudden heavy braking and possible rear end 
shunts. 

A DfS was proposed for the nearside VRS where it would not meet the 1200mm set back required. 
This was likely to be required for the proposal laid out in Section 4.1 but has not been raised. The 
VRS on the SLTL segregation island was to remain. 

The proposed VAS in the initial proposal was to be considered for removal. This was to be replaced 
with static bend warning and “reduce speed now” sub-plate signing. 

 Option 1 Concerns 
The concerns relating to this option are the same as those relating to the original proposal. Again, 
the possible approach speed is a common factor with those concerns. 

The issue of the PLDZ is still of concern. There may not be a requirement for VRS but that does not 
diminish the need for it to work properly should it be provided. 
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The position of the proposed 30 mph terminal signs on the segregation island may lead to confusion 
for drivers on the A404 northbound off slip. This is because those drivers will see a single national 
speed limit sign and then the 30 mph signs. It is possible that one 30 mph sign would be obscured 
by a high vehicle which would compound the problem. 

It is unlikely the position of the terminal signs would affect the approach speed of the minority 
approaching too fast. 

 Proposed SLTL Option 2 
Option 2 of proposed SLTL was shown on the “Traffic Signs And Road Markings” drawing, number 
WJIS-STN-PH1-XX-DR-C-1200 P08 (Option 2). 

 Option 2 Description 
This design option was to leave the design and sign positions as shown on the “Traffic Signs And 
Road Markings” drawing, number WJIS-STN-PH1-XX-DR-C-1200 P08. The only difference would 
be the inclusion of a DfS for the VRS for both the nearside and offside verges. 

 Option 2 Concerns 
The concerns regarding this option were the same as those raised with the initial proposal as it is 
essentially the same scheme. The inclusion of a DfS for the VRS on the offside verge would need to 
ensure all aspects of the VRS were considered, including any issues with the PLDZ. 

 

5. Findings and Recommendations 
This section sets out the findings and recommendations obtained from this report. 

 Report Findings 
The findings drawn from this report were taken from all the sections as this gives a complete picture 
of the SLTL scheme at Westhorpe junction. Given the nature of the scheme and its environment 
any changes at one location would be likely to influence the operation of the scheme at another. 

The aim of the SLTL was to aid access to the business parks and thus reduce queuing onto the 
A404 main carriageway. Significant queuing reduction on the A404 was confirmed by the VISSIM 
traffic model; although the Feasibility Report by Balfour Beatty stated that the Option Assessment 
Report, carried out by Jacobs, indicated the SLTL facilitated the access to the business parks but 
did not noticeably improve the traffic queues. 

The design was carried out to fit the available space to allow the SLTL to pass between the fire 
station and the road linking the A404 Westhorpe junction roundabout to the small roundabout for 
Parkway. This required DfSs and some permitted Relaxations to Standards to achieve the proposed 
layout. One of the permitted Relaxations used was the SSD which, although allowable, would not 
cater for vehicles greatly exceeding the estimated speeds along the off slip and SLTL. The SSD 
(low eye to low object) on the approach to the SLTL was associated with an approach speed of 43 
mph, looking back from the nose of the SLTL. This is comparable with the average speed measured 
at the traffic counter but below the 85th percentile speed of 49 mph. It is likely that some drivers will 
continue at high speed along the off slip until they see the sharp bend. This may result in heavy 
braking and its associated issues as well as the possibility of vehicles entering the SLTL too fast to 
negotiate the bend. Collected traffic data has been used to calculate estimated speeds and the 
suitability of permitted Relaxations. However, it can also be used to introduce doubt that drivers will 
be achieving those estimates. NH is not satisfied that the mitigations provided would sufficiently 
address this issue. 
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At present there have been no PICs, located at the junction of the northbound off slip and 
Westhorpe roundabout, within five years of investigation therefore it is not possible to improve on 
those statistics at this location. However, it is possible to introduce features that may increase the 
PIC frequency and severity. The introduction of a sharp deviation in route, even one which entirely 
meets Standards, is a feature that has potential to provide those increases. Where DFSs and 
permitted Relaxations are required an even greater potential for those increases is introduced. This 
has been recognised in the RSA 1 with one of the comments suggesting an alternative form of 
junction improvement may avoid the issues raised within the RSA 1. It is imperative that neither 
frequency and, or, severity increases of PICs be introduced with this scheme. 

TVP were consulted as part of this report and were very concerned that, at the SLTL nose and 
sharp deviation in route, PIC frequency could increase with the possibility of severe injuries. They 
reiterated concerns raised by NH and had safety concerns in terms of its design which may result in 
an increase in PIC frequency and severity. 

This technical review of the three options featured found that the scheme had been designed within 
the parameters given in the Design Manual for Roads and Bridges; this included the use of DfSs 
and permitted Relaxations to Standards. It was also found that all previous technical reviews had 
raised the issue of inappropriate approach speed in various forms throughout the design process 
from various sources. Other issues were also brought up with each issue appearing to be 
“addressed” in isolation of the others when they should be considered holistically. However, the 
issue of inappropriate approach speed has not been addressed to NH satisfaction. 

It was deemed unlikely the position of the 30 mph speed limit would affect the approach speed of 
the minority travelling too fast to safely adjust their speed in time for the SLTL bend. 

 Recommendations 
It is recommended that, without substantial improvement to the anticipated overall safety of persons 
using the SLTL, within the design, that the scheme should not be considered for construction. This 
directly reflects the continued concerns for the safety of vehicles using the SLTL, pedestrians using 
the footway and secondary incidents occurring on the A404 junction roundabout. Furthermore, it is 
not considered possible that excessive approach speed reduction (for the minority of vehicles 
concerned) can be attained for the SLTL within the site constraints. The safety of both motorised 
and non-motorised users must not be compromised. 

The recommendations from the RSA 1 and the input from TVP cannot be ignored.  

If the scheme were constructed and an increase in PIC frequency and severity was recorded, then 
the scheme would fail to meet the key criterion for NH i.e. to “for everyone to get home safe and 
well”. An increase in PICs could also damage the reputation of the Highway Authorities involved, 
and generate risks of litigation. 

This report makes the following recommendation. Given the findings of the RSA1 and all other 
information considered it is recommended that the proposed SLTL should not be considered for 
construction. 




