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1. Introduction
1.1

Study objective

In response to the document ‘Princes Risborough Transport – Draft Brief’ dated March 2015, Jacobs has been
commissioned by Buckinghamshire County Council (BCC) and Wycombe District Council (WDC) to produce a
Stage 1 Option Assessment Report (OAR) to support a future Buckinghamshire Thames Valley Local Enterprise
Partnership (BTVLEP) bid for financial support from the Department for Transport (DfT), and the emerging Local
Plan covering this area. The recommendations from the OAR report are being considered, but no preferred
option has been selected.
Alongside this, Jacobs has been commissioned to undertake an engineering feasibility study. Taking into
consideration the transportation implications of growth at Princes Risborough, this report considers the
feasibility of a route option for a ‘Western Relief Road’ for the town based on the indicative alignment for options
11B/15B as defined in the OAR. These indicative alignments are identical except for the design speed of the
through-development section of the route, being 40mph for 11B and 30 mph for 15B. For the throughdevelopment section, this feasibility study has developed the 30 mph option, but as this section is located within
the green field area allocated for development, having minimal physical constraints, it would be feasible to
increase the design speed here from 30mph to 40 mph. Consequently some adjustments to relevant highway
design parameters and to the junction strategy would need to be made accordingly.
The main objectives of this study are:
•

Understand the technical feasibility of Option 15B.

•

Identify deliverability issues, land ownership and risk.

•

Understand the changing functions and context along the route.

Throughout this report Option 15B will be termed the “Scheme”.
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1.2

Study area

The feasibility report assesses the Scheme, which is a through development route, starting at Grove Lane /
Station Road near Little Kimble on the A4010 and re-joining the junction of Shootacre Lane and the A4010. An
overview location plan of the proposed route is shown in Figure 1 and Drawing No.B12798D8-0000-DRG-001.

Figure 1 Location plan
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1.3

Design approach

The design approach has been based on the Design Manual for Roads and Bridges (DMRB) with reference to
Manual for Street (MfS) for consideration of the local context and setting where appropriate.
WDC has commissioned an urban realm design consultant separately who provided input into this study to
define the design parameters such as design speeds, carriageway cross sections, junctions’ strategy etc. These
were developed in consultation with the client and taking into consideration the changing functions / context
along the new route and the aspirations for the proposed development to the west of the town.
The concept design has been prepared following the design approach outlined in the “Highways Basis of
Design” note in Appendix A. The key design parameters are shown on drawing No.B12798D8-0000-DRG-008.
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2. Background information
2.1

Overview of existing A4010 through town centre route

The A4010 is a single carriageway A road with a 50mph speed limit in place at Shootacre Lane (southern end)
and a 40mph speed limit in place at the Grove Lane (northern end). The A4010 accommodates traffic between
High Wycombe and Aylesbury via the town of Princes Risborough. The existing route outside of Princes
Risborough is located in a rural setting with speed limits between 40mph and 50mph. A footway runs adjacent
to the length of the road and in sections there are footways on either side. On the approach to Princes
Risborough the landscape changes to an urban setting and the speed limit reduces to 30mph. This section of
the A4010 has street lighting with footways located on both sides. As the A4010 turns into Bell Street and New
Road, numerous business’ and residential side roads appear and there is an increase in street furniture. New
Road links Bell Street to Aylesbury Road and bypasses the town’s high street, which has been modified to only
allow traffic in one direction.

2.2

Information gathered

The following historic information has been received / sourced:
•

C2 statutory undertakers’ records – sourced by Jacobs.

•

OS mapping – sourced by Jacobs.

•

Digital Terrain Model (DTM) – sourced by Jacobs.

•

Environmental constraints (desk top study) - carried out by Jacobs.

•

Indicative site master plan (junction strategy / development locations) – provided by the client.

•

Highway boundary – sourced by Jacobs

2.3

Key constraints

The key constraints relating to the proposed Scheme are listed below. A high level review of the physical, legal
and institutional constraints; and the opportunities affecting the potential road Scheme and surrounding area are
outlined in the OAR.
The following sections discuss the impacts on the existing conditions, environment, flooding and utilities and are
accompanied by the following drawings:
•

B12798D8/0000/DRG/002 – Impact on Existing Conditions.

•

B12798D8/0000/DRG/003 – Environmental Constraints Plan.

•

B12798D8/0000/DRG/004 – Flood Risk Plan.

•

B12798D8/0000/DRG/005-007 – Utilities and Services Plans.
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2.3.1

Existing conditions

The impact of the Scheme on existing conditions is shown on drawing No.B12798D8-0000-DRG-002. The
drawing shows the route impact on local footpaths, bridleways, rivers and land-take that is required outside of
the highway boundary. Where possible the alignment has been designed to reduce the impact on private
properties, however a number of properties are impacted:
•

Section 3a, 3b (Summerleys Road from the junction with Picts Lane to the north of Princes Risborough
to Aylesbury Railway Line bridge)

•

Section 6 (Grove Lane to Station Road under the Princes Risborough to Aylesbury Railway Line bridge)

The environmental constraints are shown on drawing No.B12798D8-0000-DRG-003. The following section
summarises the affected and unaffected environmental impacts for the Scheme.
2.3.2

Air quality

There are no designated air quality management areas (AQMA) within 2 km of the Scheme. The nearest
AQMAs are located within Aylesbury and on the M40. Annual mean concentrations of nitrogen dioxide (NO2) in
Princes Risborough were monitored in 2011 and were found to be below the NO2 annual mean objective
(40μg/m3); since 2012 the diffusion tubes at this site have been removed and monitoring ceased.
2.3.3

Noise and vibration

It is anticipated the Scheme would result in an increase in noise levels for any receptors in close proximity to the
new road, however with the exception of residential property located along Summerleys Road (Section 3) there
are few receptors located close to the proposed route. Therefore the magnitude of this potential impact is
predicted to be low.
2.3.4

Ecology, cultural heritage, and nature conservation

Section 1 – Ch0 to Ch600
Section 1 follows the existing Shootacre Lane and is situated within green belt land and Chilterns Area of
Outstanding Natural Beauty (AONB). A National Trail crosses the road at Ch600.
Section 2 – Ch600 to Ch1700
Section 2 of the route follows the existing Shootacre Lane and Picts Lane and is situated within green belt land
and Chilterns AONB. An archaeological area is located 30m west of the Shootacre Lane and an ancient
monument region is located 50m to the west of the existing road.
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Section 3 (A&B) – Ch1700 to Ch2350
Section 3 of the route follows the existing Summerleys Road. A region of green space is located 120m to the
west of the existing road. Archaeological areas exist 290m to the west and 460m to the east of Summerleys
Road.
Section 4 – Ch2350 to Ch4500
Section 4 of the proposed route is a new section of highway to be constructed on open countryside.
Archaeological locations exist 130m to the north-west at Ch2400 and 400m to the west at Ch3300. An area of
green space exists 180m to the east at Ch2700; however this should not be impacted by the proposed Scheme
as it is shielded by the Princes Risborough to Aylesbury Rail Line. A conservation area is located 270m to the
east at Ch3600 of the proposed route adjacent to Longwick Road.
Section 5 (A&B) –Ch4500 to Ch7150
Section 5 of the proposed route follows the existing B4009 Lower Icknield Way and Grove Lane situated in open
countryside. An archaeological area is located 500m to the south of Great Kimble at Ch6600, which also
contains an ancient monument region and listed buildings. To the north of Great Kimble an archaeological area
is located within 250m of the proposed road (Ch6800). Conservation areas are located either side of the road at
Ch5400, with the area to the north being 250m and the south being 600m from the proposed road.
Section 6 –Ch7150 to Ch7375
Section 6 follows a new alignment under the Princes Risborough to Aylesbury Rail Line connecting Grove Lane
to Station Road. The proposed route is situated between open countryside to the north, with green belt land and
the Chilterns AONB to the south east. An archaeological area exists 240m to the north of Grove Lane at
Ch6900 and there are numerous sites located 600m plus to the south and east of the proposed tie-in with the
A4010 at Ch7400.
2.3.5

Geology and soils

There is potential for contaminated land across the proposed route. There are no historic landfill sites located in
close proximity and it is unlikely there will be land contamination related to the sewage works. The surrounding
land is classified as:
•

Section 1 - Grade 3 (good) agricultural followed by urban.

•

Section 2 (A & B) – Urban.

•

Section 3 (A & B) – Brownfield / previously developed and existing highway land.

•

Section 4 - Grade 2 (very good) agricultural.

•

Section 5 (A) - Grade 2 (very good) agricultural

•

Section 5 (B) - Grade 2 (very good) turning into grade 4 (poor) agricultural (north east of Smokey Row).
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•
2.3.6

Section 6 - Grade 4 (poor) agricultural.
Utilities

Following the receipt of C2 statutory undertakers data, utilities and services drawings have been produced,
No.B12798D8-0000-DRG-005 to 007. Numerous utilities including, BT, gas, electric, fibre optic and water (foul
and clean) are located along the existing road corridor in sections 1, 2, 3 (a & b), 5 (a & b) and 6. Section 4 of
the Scheme, which is located in green field, is only affected by utilities where the alignment crosses an existing
road.
2.3.7

Flooding and water courses

The Scheme passes through a number of historical surface water flooding areas, particularly Sections 3A, 3B
(Summerleys Road), 4, 5A, 5B (Lower Icknield Way) and 6 (Grove Lane) and these are situated within Flood
Zone 3. Flooding impact is shown on drawing No.B12798D8-0000-DRG-004. There are existing watercourses
located in Section 3 adjacent to Summerleys Road at Ch2000 and Section 4 at Ch2450, Ch3125, Ch3440 and
Ch3525. There are no watercourses crossing the proposed alignment in section 6, however there is a
watercourse crossing the existing A4010 Station Road to the north of where the new alignment connects.
2.3.8

Non-Motorised Users (NMU) routes

There are a number of Public Rights of Way (PRoW), in the immediate vicinity of the Scheme. The Ridgeway
national trail runs along Upper Icknield Way, Wycombe Road, and Upper Icknield Way. National Cycle Route 57
runs along Station Road, Picts Lane and Horsenden Lane. There are also a number of footpaths, including four
regional trails.
2.3.9

Existing structures

A number of bridges exist within the vicinity of Princes Risborough with substandard headroom (see Figure 2
below). The proposed Scheme is affected by two substandard bridges and for this report the bridges have been
named as:
•

South Bridge – Located on Summerleys Road, Section 3B

•

North Bridge – Located on Grove Lane, Section 6
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12’ 9”

13’ 9”
15’ 6”
14’ 6”
14’ 5”

13’ 6”
13’ 6”

Low bridge/ restricted vertical clearance
Low bridge/ signal controlled through bridge
High Street – one way south east bound

Figure 2 Height restrictions and one-way roads in Princes Risborough
The ‘South Bridge’ has an existing head clearance of 13 foot 6 inches. Due to the substandard road width the
bridge is controlled by two way lights allowing singular flow under the bridge. There is a footway on the eastern
verge of the road running under the bridge. The proposed Scheme requires this bridge to be replaced with a
fully compliant bridge, however to achieve this the road will need to be lowered creating impacts with utilities
and flooding and this will need to be assessed as part of a future study.
The ‘North Bridge’ on Grove Lane has a head clearance of 12 foot 9 inches. There is no footway under the
bridge and the road appears to be substandard in width as well. The proposed Scheme requires a new bridge to
be constructed to the south of this bridge providing an improved alignment from Grove Lane onto Station Road.
It is likely that the road underneath the proposed bridge may also need to be lowered, creating impacts with
utilities and flooding and this will need to be assessed during the next stage of this commission.
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Both bridges would impact on the existing Princes Risborough to Aylesbury Railway Line and would require
possessions to construct. It is understood that Network Rail typically requires two years notice for railway
possession.
This report has not considered the constraints on the existing junctions except at the ‘North Bridge’ and ‘South
Bridge’ junctions. A number of existing junctions will need to be modified to improve capacity, visibility and entry
angles as per the ‘Urban Design Nature of Key Access Routes and Junctions’ document. The junction strategy
is shown on Drawing No.B12798D8-0000-DRG-015 to 016.
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3. Option Development
3.1

Overall description

This section describes the proposed route for the Scheme from south to north, which connects to the A4010 at
either end.
The proposed Western Relief Road diverts from the A4010 onto Shootacre Lane before joining onto Picts Lane.
A new mini-roundabout and road alignment is proposed to take traffic north onto Summerleys Road where it
continues to the intersection with the Princes Risborough to Aylesbury rail line. The proposed relief road then
diverts to the north-east into green field land via a new T-junction, where a new development is planned.
The proposed alignment continues across agricultural land, crossing Longwick Road before connecting into the
B4009 Lower Icknield Way at the existing junction with Mill Lane, where a new roundabout is proposed. The
relief road then follows the existing alignment of Lower Icknield Way eastwards to Grove Lane, crossing
underneath the Princes Risborough to Aylesbury rail line via a new underbridge, before joining back onto the
A4010.

3.2

Detailed description of the sections

The proposed alignment has been split into sections based on varying design speeds and cross sections. The
sections are described in the tables below, detailing the design, features and constraints. The tables should be
read in conjunction with the following drawings and appendices:
•

Drawing No B12798D8-0000-DRG-001 shows the Scheme location.

•

Drawing No B12798D8-0000-DRG-002 shows the land take, route impact on existing properties and
watercourses.

•

Drawing No B12798D8-0000-DRG-003 shows the environmental constraints and watercourses.

•

Drawing No B12798D8-0000-DRG-004 shows the floodplain areas.

•

Drawing No B12798D8-0000-DRG-005 to 007 shows the existing utilities.

•

Drawing No B12798D8-0000-DRG-008 shows the cross-sections, speed limits, junction strategy, road
type and existing NMU routes.

•

Drawing No. B12798D8-0000-DRG-009 to 014 shows the detailed road chainages, highways geometry
and cross-sections.

•

Appendix E shows the detailed breakdown of the land take.

•

Appendix I shows the horizontal geometry assessment.
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•

Appendix J shows the vertical geometry assessment.

•

Appendix M includes the bridges report.
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Section 1

Ch0 to Ch624

General description

This section is between junction 23 and junction 22 (shown in drawing
B12798D8/0000/DRG/009) and has a total length of 624m. The existing 50mph speed limit has
been used to derive the design speed of 85kph. This section is considered to be rural due to it
being outside of the Princes Risborough Town Centre, with no adjacent houses and within the
green belt. This section partially follows the existing alignment of Shootacre Lane with offline
improvement between Ch0 and Ch400.

Road safety

The new alignment conforms to DMRB.

Highways geometry
and departures

This section has been designed with a new horizontal curve radius of 510m and associated
vertical profile in compliance with TD9/93 to improve the tie-in into the existing A4010 at
junction 23 to provide priority to the through traffic from the A4010 joining the proposed route.
No departures or relaxations are needed.

Cross-section
Overall width 14.30m

The new cross-section provides a 7.3m wide carriageway (3.65m wide lanes) with 1m wide
hard-strips and 2.5m wide verges in compliance with DMRB (S2 single carriageway). The
absence of properties and the rural setting does not require footway or cycleway provision. The
earthworks slopes have been design to 1:3 for both cut and fill.

Pavement

New pavement is required offline and full depth re-construction online on Shootacre Lane.

Junctions

This section has two junctions (22 and 23), which will require improvement as outlined in the
junction strategy of this report.

Structures

No structures are required.

Land take

This section will require a total land take of 4,276m .

Utilities

The proposed new alignment (offline) is below an overhead electrical power line at Ch200. The
online section on Shootacre Lane and at the tie-in with A4010 will affect the following utilities:
BT, water main, water sewer and liquid petroleum gas (LPG).

Watercourses and
flooding

This section has no watercourses and no reported flooding issues.

Environmental
constraints

The offline section will run over the green belt and the Chilterns AONB, as well as the widening
required online.

NMU routes

There are no existing NMU routes within this section.

2

Table 1 Section 1 description
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Section 2a

Ch624 to Ch1600

General description

This section is between junction 22 and Ch1600 (shown in drawings B12798D8/0000/DRG/009
& 010) and has a total length of 976m. The existing 40mph speed limit has been used to derive
the design speed of 70kph. This section is considered to be rural due to it being outside of the
Princes Risborough Town Centre, with a small number of adjacent houses and within the green
belt. This section follows the existing alignment of Shootacre Lane from junction 22 up to
junction 20. It then follows Picts Lane up to Ch1600 south of the proposed mini-roundabout.

Road safety

The alignment follows the existing road.

Highways geometry
and departures

The majority of this section has been designed conforming to the existing alignment. Although
The radius of the existing curve at junction 20 is substandard it was increased to 32m to ensure
that the design vehicles are able to manoeuvre. If the existing substandard curve is to be
maintained a departure from standards will need to be agreed with the local highway authority.
Alternatively, a compliant curve could be provided, but this would result in additional land take
to the east opposite Junction 20.

Cross-section
Overall width 16.80m

The new cross-section provides a 7.3m wide carriageway (3.65m wide lanes) with 1m wide
hard-strips and 2.5m wide verge on the east side in compliance with DMRB (S2 single
carriageway). On the west side a 3m wide combined cycleway and footway will be provided
with 1m wide verges on both sides. The earthworks slopes have been design to 1:3 for both cut
and fill.

Pavement

Full depth re-construction online is required on Shootacre Lane and Picts Lane.

Junctions

This section has two junctions (22 and 20) which will require improvement as outlined in the
junction strategy of this report.

Structures

No structures are required.

Land take

This section will require a total land take of 4,220m , from which 217m will affect one property
situated on the east side of Picts Lane, south west of the proposed mini roundabout. The
impact on this property could be minimised by reducing the cross-section, reducing or
eliminating the verges and/or hard-strips.

Utilities

Based on the C2 enquiries collected, the following existing utilities and services are affected
within this section: BT, LPG, Methylacetylene-propadiene gas (MPG), water main, water sewer,
and electric cables.

Watercourses and
flooding

This section has no watercourses and no flooding issues.

Environmental
constraints

The widening required will run over the green belt and the Chilterns AONB. Also about 50m
west of Shootacre Lane there is an archaeological area surrounded by an ancient monument
region.

NMU routes

There are no existing NMU routes within this section.

2

2

Table 2 Section 2a description
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Section 2b

Ch1600 to Ch1682

General description

This section is between Ch1600 and junction 18 (shown in drawing B12798D8/0000/DRG/010)
and has a total length of 82m. The existing 30mph speed limit has been used to derive the
design speed of 60kph. This section diverts from Picts Lane in Ch1600 heading north, where
offline improvement shall be provided to tie-in to a proposed mini-roundabout.

Road safety

The offline alignment conforms to DMRB.

Highways geometry
and departures

The alignment has been designed to DMRB without requiring any relaxations or departures.

Cross-section
Overall width 16.80m

The new cross-section provides a 7.3m wide carriageway (3.65m wide lanes) with 1m wide
hard-strips and 2.5m wide verge on the east side in compliance with DMRB (S2 single
carriageway). On the west side a 3m wide combined cycleway and footway will be provided
with 1m wide verges on both sides. The earthworks slopes have been design to 1:3 for both cut
and fill.

Pavement

New pavement is required offline.

Junctions

A new mini-roundabout at junction 18 is required to tie-in to the proposed route to the west.

Structures

No structures are required.

Land take

This section will require a total land take of 277m , without affecting any properties.

Utilities

Based on the C2 enquiries collected, the following existing utilities and services are affected
within this section: BT, LPG, Methylacetylene-propadiene gas (MPG), water main, water sewer,
and electric cables.

Watercourses and
flooding

This section has no watercourses and no flooding issues.

Environmental
constraints

There are no environmental constraints within this section; however the green belt and
Chilterns AONB are located in close proximity to the south.

NMU routes

There are no existing NMU routes within this section.

2

Table 3 Section 2b description
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Section 3a

Ch1682 to Ch1985

General description

This section is between junction 18 and junction 16 (shown in drawing
B12798D8/0000/DRG/010) between Picts Lane and Station Road and it has a total length of
303m. The speed limit has been set to 30mph and used to derive the design speed of 60kph.
This is a new road section which is considered to be urban since it runs at the edge of the town
centre and it is likely to be used for future development.

Road safety

The new alignment conforms to DMRB.

Highways geometry
and departures

A new horizontal and vertical alignment has been designed, providing a horizontal curve with a
radius of 90m. A relaxation will be required because of the limited length between the two
consecutive junctions (18 and 16). Swept path analysis has been carried out to ensure that the
design vehicles are able to manoeuvre.

Cross-section

The new cross-section provides a 7.3m wide carriageway (3.65m wide lanes) in compliance
with DMRB (SU2 single urban carriageway). NMU facilities shall be provided on both sides, with
a 3m wide dedicated cycle track on the west side and 2m wide footway on both sides. This
provides continuity of the cycle track from section 2 and also provides good connectivity to the
train station west of the relief road. In addition a 1m wide verge shall be provided on the east
side separating the footway from the properties. The earthworks slopes have been design to
1:3 for both cut and fill.

Overall width 15.30m

Pavement

New pavement is required for the whole section.

Junctions

This section has two junctions (18 and 16), which will require improvement as outlined in the
junction strategy of this report.

Structures

No structures are required.

Land take

This section will require a total land take of 8,705m , from which 5,591m will affect one
property.

Utilities

Based on the C2 enquiries collected, the following existing utilities and services are affected
within this section: BT, water sewer, MPG, water main on the vicinity of Junctions 18 and 16,
and water sewer affecting the section online.

Watercourses and
flooding

Section 3a is located within floodplain. To reduce the impact of flooding the vertical profile has
been raised onto a fill embankment.

Environmental
constraints

About 200m west of the road there is an area of land dedicated for open space.

NMU routes

There are no existing NMU routes within this section.

2

2
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Section 3b

Ch1985 to Ch2270

General description

This section is between junction 16 and junction 13 (shown in drawings
B12798D8/0000/DRG/010 & 011) and has a total length of 285m. The existing 30mph speed
limit has been used to derive the design speed of 60kph. This section is considered to be urban
and follows the alignment of the existing Summerleys Road.

Road safety

The alignment conforms to the existing road with improvements to the cross-section.

Highways geometry
and departures

The horizontal alignment shall be kept as per the existing Summerleys Road and the same
applies to the vertical profile up to Ch2130, from this point the vertical alignment shall be
lowered by 1.6m with a 6% gradient to provide sufficient headroom beneath the new ‘South
Bridge’ in compliance with DMRB. No departures or relaxations are required. It is noted that a
topographical survey is required at this location to confirm the design approach.

Cross-section

The new cross-section provides a 7.3m wide carriageway (3.65m wide lanes) in compliance
with DMRB (SU2 single carriageway). NMU facilities shall be provided on both sides, with a 3m
wide dedicated cycle track on the east side and 2m wide footway on both sides. This provides
continuity of the cycle track to section 4 and also provides good connectivity with the town
centre located on the east of the road. In addition a 1m wide verge shall be provided on the
west side separating the footway from the properties. The earthworks slopes have been design
to 1:3 for both cut and fill. The proposed cross section has been reduced from 15.30m to
12.00m under the new South Bridge to provide a 7.3m wide carriageway (3.65m wide lanes) in
compliance with DMRB (SU2 single carriageway), with a 1.2m wide footway to the west side
and a 0.5m wide verge and 3m wide combine cycleway and footway to the east side.

Overall width 15.30m

Pavement

Full depth re-construction online on Summerleys Road.

Junctions

This section has two junctions (16 and 13), which will require improvement as outlined in the
junction strategy in this report.

Structures

A retaining wall might be needed as part of an engineering solution to minimise the impact on
the existing properties.

Land take

This section will require a total land take of 1,504m , from which 1,332m will affect 19
properties situated on both sides of the road south of the proposed bridge for the Princes
Risborough to Aylesbury rail line. The impact on these properties could be reduced by the
provision of a retaining wall on both sides of the road and additional access roads parallel to
Summerleys Road. Also the cross-section could be reduced by decreasing the width of the
verges.

Utilities

Based on the C2 enquiries collected, the following existing utilities and services are affected
within this section: BT, electric cables, water main, water sewer, LPG, MPG.

Watercourses and
flooding

The southern part of this section 3b is within floodplain extents. This section is proposed to
follow the existing alignment of Summerleys Road hence the vertical profile has not been
changed.

Environmental
constraints

There are no environmental constraints within this section.

NMU routes

There are no existing NMU routes within this section.

2

2
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Section 4

Ch2270 to Ch4490

General description

This section is between junction 13 and junction 7 (shown in drawings B12798D8/0000/DRG/011 &
012) and has a total length of 2220m. It diverts from Summerleys Road and tie-in back into Lower
Icknield Way. The speed limit has been set to 30mph and used to derive the design speed of
60kph.This section of the relief road is a new alignment through green field land. It is the main
access to the proposed development and is considered urban.

Road safety

The new alignment conforms to DMRB.

Highways geometry
and departures

Both horizontal and vertical alignment complies with DMRB requirements, except for the horizontal
curve at Ch2350, which has been designed with a radius of 180m, which will require a relaxation.
This is required to minimise the impact on existing properties and the railway boundary. The
superelevation along this curve has been limited to 5% due to the design of a new junction.

Cross-section

The new cross-section provides a 10.8m wide carriageway (3.65m wide lanes and a 3.5m wide
central median) in compliance with DMRB (SU2 single carriageway). The central median provides
right turn lanes for future T-junctions to the development site. A 3m wide verge will be provided on
both sides to allow for tree planting. NMU facilities shall be provided on both sides, with a 3m wide
dedicated cycle track on the east side to be consistent with section 5a and 5b and 2m wide
footway on both sides. This provides improved connectivity with the town centre. The earthworks
slopes have been design to 1:3.

Overall width 23.80m

Pavement

New pavement is required for the whole section.

Junctions

This section has three junctions (13, 11 and 7). A number of T-junctions will be designed in the
vicinity of these to provide access to the proposed development.

Structures

A new bridge has been designed to accommodate the proposed road underneath the rail line
complying with the minimum requirements of headroom set out in the DMRB. Further discussion is
suggested with Network Rail regarding the clearance. A topographical survey is needed to confirm
the design of the structure and vertical clearance.

Land take

This section will require a total land take of 63,787m , from which 4762m will affect one property.

Utilities

Based on the C2 enquiries collected, the following existing utilities and services are affected within
this section: BT, water sewer, MPG and water main in the vicinity of Junction 13, a water sewer
crosses at Ch2600 and BT, MPG and water sewer crosses the alignment with the Longwick Road.

Watercourses and
flooding

This section crosses Flood Plain Region Zone 3 between Ch2300 and Ch2500, and a surface
water course at Ch3100 and Ch3400. There are four watercourses whose impact will be minimised
by raising the vertical profile, so as to provide a minimum height of embankment to allow for
culverts or pipes to channel the water.

Environmental
constraints

About 200m east of the road there is a conservation area (Ch3800) and about 300m west there is
an archaeological area. About 200m east from Ch2800 there is green space to be considered.

NMU routes

This section crosses four footpaths and one bridleway which connect the land further north/west
with the town centre. Junctions and crossings shall be provided to continue these NMU routes.

2
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Section 5a

Ch4490 to Ch6080

General description

This section is between Junction 7 to Ch6080 (shown in drawings B12798D8/0000/DRG/012 &
013) and has a total length of 1590m. The existing 50mph speed limit has been used to derive
the design speed of 85kph. This section is considered to be rural because it is outside of the
town centre and surrounded mainly by open countryside. This section follows the existing
alignment of Lower Icknield Way.

Road safety

The alignment conforms to the existing road with improvements in the cross-section.

Highways geometry
and departures

Both horizontal and vertical alignment along this section will remain as per the existing Lower
Icknield Way. No departures or relaxations are required.

Cross-section

The new cross-section provides a 7.3m wide carriageway (3.65m wide lanes) with 1m wide
hard-strips in compliance with DMRB (S2 single carriageway). Verges of 2.5m width shall be
provided on the north side and a 1m width verge on the south side to accommodate utilities - a
1m wide verge will also be provided adjacent to the properties. A 3m wide combined cycleway
and footway will be provided on the south side to provide better access to Great Kimble and
continuity with section 4. The earthworks slopes have been design to 1:3 for both cut and fill.

Overall width 16.80m

Pavement

Full depth re-construction online on Lower Icknield Way.

Junctions

This section has two junctions (6 and 5) which may require improvement. Junction 7 will be a
new roundabout as outlined in the junction strategy of this report.

Structures

No structures are required.

Land take

This section will require a total land take of 8,808m , from which 2562m will affect one property
situated on the south side of Lower Icknield Way, around 400m south west of Great Kimble.
The impact on this property could be minimised by reducing the cross-section in front of the
building, reducing or eliminating the hard-strips and/or the verges.

Utilities

Based on the C2 enquiries collected, the following existing utilities and services are affected
within this section: BT, water main, water sewer, electric overhead cable crosses the alignment
at Ch5900.

Watercourses and
flooding

Except for a small area east of junction 5, there are no relevant flood risks within this section.

Environmental
constraints

There is a conservation area 200m north of the relief road at Ch5600.

NMU routes

This section crosses seven footpaths which are linked to the existing road, providing northsouth connectivity.

2
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Section 5b

Ch6080 to Ch7155

General description

This section is between Ch6080 and Ch7155 (shown in drawings B12798D8/0000/DRG/013 &
014) and has a total length of 1075m. The existing 40mph speed limit has been used to derive
the design speed of 70kph. This section is considered to be rural because it is outside the town
centre and surrounded mainly by open countryside. This section follows the existing alignment
of Lower Icknield Way.

Road safety

The alignment conforms to the existing road with improvements to the cross-section.

Highways geometry
and departures

Both horizontal and vertical alignment along this section will be kept as per the existing Lower
Icknield Way. No departures or relaxations are required.

Cross-section

The new cross-section provides a 7.3m wide carriageway (3.65m wide lanes) with 1m wide
hard-strips in compliance with DMRB (S2 single carriageway). Verges of 2.5m width will be
provided on the north side and of 1m width verge on the south side to accommodate utilities.
Another 1m wide verge will also be provided adjacent to the properties. A 3m wide combined
cycleway and footway will be provided on the south side to provide better access to Great
Kimble and continuity with section 4. The earthworks slopes have been design to 1:3 for both
cut and fill.

Overall width 16.80m

Pavement

Full depth re-construction online on Lower Icknield Way.

Junctions

This section has no main junctions

Structures

No structures are required.

Land take

This section will require a total land take of 5,236m , from which 1,747m will affect two
properties situated on the north east end of Great Kimble. The impact on these properties could
be minimised by reducing the cross-section in front of the buildings, reducing or eliminating the
hard-strips and/or the verges.

Utilities

Based on the C2 enquiries collected, the following existing utilities and services are affected
within this section: water main, water sewer, BT, ENVOY-GTC and Global Crossing.

Watercourses and
flooding

This section has no watercourses and no flooding issues.

Environmental
constraints

There are no environmental constraints within this section.

NMU routes

There are three footpaths and one bridleway crossing this section, providing north-south
connectivity.

2
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Section 6

Ch7155 to Ch7554

General description

This section is between Ch7155 and Ch7554 (shown in drawing B12798D8/0000/DRG/014)
and has a total length of 399m. The speed limit has been set to 40mph as per Lower Icknield
Way and used to derive the design speed of 70kph. This section is considered to be rural
because it is located outside the town centre and surrounded by green belt land to the south
east. The proposed alignment diverts from Lower Icknield Way at Ch7155 to tie-in to the
existing A4010 at Ch7554.

Road safety

The new alignment conforms to DMRB.

Highways geometry
and departures

The horizontal alignment has been designed with two new curves to enable it to tie into the
existing roads. The vertical profile has been lowered by approximately 2.4m to provide sufficient
headroom for the new rail bridge. No departures or relaxations are required. It is noted that a
topographical survey is required at this location to confirm the design approach.

Cross-section

The new cross-section provides a 10.3m wide carriageway (3.65m wide lanes and 3m wide
median) with 1m wide hard-strips in compliance with DMRB (S2 single carriageway). The
median will provide right turn lanes for junctions 1 and 1b. Verges of 2.5m width shall be
provided on the north side and a 1m width verge on the south side to accommodate utilities.
Another 1m wide verge will be provided adjacent to the properties. A 3m wide combined
cycleway and footway will be provided on the south side to provide better access to Great
Kimble and continuity with section 4. The earthworks slopes have been design to 1:3 for both
cut and fill. The cross section changes under the new North Bridge providing a 10.3m wide
carriageway (3.65m wide lanes and 3m wide median) in compliance with DMRB (S2 single
carriageway), with a 1.2m wide footway to the north-west and a 0.5m wide verge and 3m wide
combine cycleway and footway to the south-east.

Overall width 19.80m

Pavement

New pavement is required for the whole section.

Junctions

This section has two new junctions (1 and 1b), which will be designed in accordance to the
junction strategy of this report.

Structures

A new bridge has been designed to accommodate the proposed road underneath the rail line
complying with the minimum requirements of headroom stated in DMRB. A topographical
survey will be required to confirm the design of the Scheme.

Land take

This section will require a total land take of 6,534m , from which 2,573m will affect two
properties.

Utilities

Based on the C2 enquiries collected, the following existing utilities and services are affected
within this section: water main, water sewer, BT, ENVOY-GTC, Global Crossing, Cable and
Wireless.

Watercourses and
flooding

There are flood risks within this section due to an existing watercourse to the north.

Environmental
constraints

Open countryside to the north of the relief road where it ties-in to the existing A4010, with green
belt land and the Chilterns AONB to the south east. There is also an archaeological area 200m
to the west to be considered.

NMU routes

This section crosses one footpath near the new rail bridge. Pedestrian crossings at the
proposed junctions 1 and 1b will be provided.

2
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4. Junction strategy
A junction strategy, as shown in drawing No B12798D8-0000-DRG-0008, has been jointly developed with WDC
and reflecting the requirements outlined in the document ‘P Risborough UD Nature of Key Access Routes and
Junctions’. The key junctions are described below:

Junction

New T-junction giving preference to the relief road to encourage drivers to avoid Princes

23

Risborough Town Centre. A concept design of this junction has been carried out and is shown in
drawing No B12798D8-0000-DRG-0017 and swept path analysis is shown in drawing No
B12798D8-0000-DRG-0019. The design vehicle for the swept path analysis is the 16.5m long
articulated vehicle as stated in TD42/95.

Junction

Existing at grade cross-roads to remain. This study has not looked in detail at the design

22

approach to this crossroads but a junction treatment to improve safety should be considered.
Possible approaches might include staggering the junction or looking at stopping up the eastern
section of the Upper Icknield Way.

Junction
20

Existing T-junction reconfigured to give priority to the traffic continuing along the proposed relief
road.
The stopping sight distance from Picts Lane approaching Junction 20 is not in compliance with
DMRB assuming a design speed of 40mph (70kph). Only 60m is achievable instead of 120m
required, due to the constraints of the existing railway bridge. This is a departure from DMRB
standards; however this is an existing situation and currently does not comply with SSD for
40mph. This will need to be agreed with the local highway authority.
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Junction

New mini-roundabout giving access to the proposed road located west of it. A concept design of

18

this junction has been carried out and is shown in drawing No B12798D8-0000-DRG-0018 and
swept path analysis is shown in drawing No B12798D8-0000-DRG-0020. The design vehicle for
the swept path analysis is the 15.5m long articulated vehicle as stated in TD16/07.
DMRB prohibits the provision of mini-roundabouts as new junctions (TD54/07 Cl 2.5); therefore
this is considered a departure. However, in the context of a low speed road (30mph) and an
urban setting, this approach could be accepted under MfS guidance. This will need to be agreed
with the local highway authority.
An alternative approach here might include consideration of stopping up Picts Lane to the east,
eliminating the requirement for a junction and introducing the opportunity to relax the curve, so
improving traffic flow.

Junction

Existing T-junction changed to a cross-roads junction to accommodate the proposed road

16

approaching south of the existing T-junction. This junction will be a key junction in terms of
accessibility because it links the town centre with the train station and therefore its design will
have to be properly addressed in a later stage to ensure both safety and traffic performance.
Traffic lights might be required to accommodate pedestrian and cyclists crossings. An alternative
approach here could be to introduce an alternative access to the station to the south of Station
Approach, so staggering the junction. This opportunity arises from the redevelopment of the old
Hypnos site. This would improve safety and reduce the need for a four-way signal-controlled
junction.
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Junction

New T-junction giving priority to the relief road. The new junction is located on Summerleys Road

13

to the north of the existing substandard ‘Princes Risborough to Aylesbury Railway Line’
underbridge. To accommodate the new junction, the existing railway line underbridge is to be
replaced with a new structure and the levels of the proposed road lowered. To achieve vertical
visibility a gradient of 6% has been used to tie back into the existing road levels. Further details
about the design of this junction can be found in Appendix D. A concept design of this junction
has been carried out and is shown in drawing No B12798D8-0000-DRG-0016 and swept path
analysis is shown in drawing No B12798D8-0000-DRG-0022. The design vehicle for the swept
path analysis is the 16.5m long articulated vehicle as stated in TD42/95.
The southern approach tapper to the ghost island for Junction 13 has been relaxed (reduced
from 1:20 to 1:12, corresponding to a distance of 41.7m instead of 70.0m) to minimise the width
of the new south rail bridge.
The stopping sight distance from Summerleys Road approaching Junction 13 is not in
compliance with DMRB for a design speed of 30mph (60kph). Only 30m is achievable instead of
90m required, due to the constraints of the existing railway bridge. This is a departure from
DMRB standards, however complies with MfS for a 30mph road.
These will need to be agreed with the local highway authority.

Junction

New roundabout with four approaches links the relief road with the A4129 Longwick Road.

11

Junctions

Four new T-junctions are provided between junctions 13 and 11. These junctions are required to
provide connectivity between the north and south part of the development. These junctions are

P2 / P3 /
P4 & P5

spaced approximately 200m apart and a 3.5m-wide median included within the cross-section
along this section to accommodate traffic turning into the proposed development sites. If the
design speed is increased to 40 mph the junction strategy will need to be revisited.

Junction 7

New roundabout with four approaches links the proposed relief road with Lower Icknield Way
and Mill Lane.

Junction

New cross-roads junction provided between junctions 11 and 7. This junction is required to
provide connectivity between the north and south part of the development. . If the design speed

P1

is increased to 40 mph a redesign of the junctions will be required.
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Junctions 6

Existing T-junctions to remain with minor amendments to meet the new relief road cross section.

and 5

Junction 1

Two new staggered T-junctions replacing the existing T-junction. Junction 1a links the relief road
with the existing A4010 Station Road again giving priority to the relief road. Junction 1b links the

(a & b)

proposed relief road with Marsh Road approaching from the north with priority given to the relief
road. Further details about the design of these junctions can be found in Appendix D. A concept
design of these junctions has been carried out and is shown in drawing No B12798D8-0000DRG-0015 and swept path analysis is shown in drawing No B12798D8-0000-DRG-0021. The
design vehicle for the swept path analysis is the 16.5m long articulated vehicle as stated in
TD42/95.
Junction 1a has two relaxations and one departure from DMRB (TD42/95). The relaxations relate
to the width of the Ghost Island (reduced from 3.5m to 3.0m) and the X distance value (reduced
from 9m to 4.5m) from Station Road to minimise the width of the new north rail bridge. The
departure relates to the stagger distance (reduced from 60m to 30m) between Junction 1a and
Kimble Park Road. These will need to be agreed with the local highway authority.
To comply with the minimum staggered distance of 60m, this will significantly impact the access
to the adjacent properties from Kimble Park Road and Old Chapel Close.

Table 10 Junction Strategy
The junction strategy above provides connectivity to the local highway network and should be considered as a
starting point. The choice of a junction type should reflect a clear problem definition at each location. This is
normally defined after reviewing the future year forecasts, pedestrian and cyclist volumes and existing
conditions. This and the assessment of each junction in terms of performance (including the need for signal
control) are outside the scope of this study and will be carried out at a later stage of the Scheme development.
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5.

Railway bridges replacement

As part of this study Jacobs also examined the feasibility of replacing the existing railway bridges at two
locations where the Scheme crosses the Princes Risborough to Aylesbury Railway Line – at Grove Lane (‘North
Bridge’) and at Summerleys Road (‘South Bridge’). The existing bridges are constrained at these locations. Both
are too narrow to accommodate the proposed road, and both have significantly sub-standard headroom.
At the North Bridge straightening of the proposed alignment requires the construction of a new bridge crossing
under the railway at a skew of approximately 35 degrees. The new bridge will be located south of the existing
Grove Lane bridge.
At the South Bridge the proposed alignment requires the demolition of the existing bridge over Summerleys
Road and construction of a new longer span bridge at the same location in order to facilitate the wider road
alignment, and remove the road capacity bottleneck caused by the signal controlled single traffic lane through
the bridge.
In both cases the road level needs to be lowered in order to maintain the existing rail levels and closure of the
railway will be needed to construct the bridges. Using the information available it is estimated that the road level
needs to be lowered by approximately 2m at the North Bridge site and 1.5m at the South Bridge.
Two different solutions are proposed for each location: a jacked into place concrete box construction for the
North Bridge and a steel bridge in the form of a Network Rail Standard Underbridge design for the South Bridge.
A preliminary cost estimate has been prepared using data from other recent scheme estimates for Network Rail
bridge replacements. The estimated cost of the North Bridge is £6.105M and for the South Bridge £4.115M.
These prices include an allowance of 20% for risk. The costs do not include for land purchase and associated
risks.
Significant changes in the highway alignment/bridge locations could potentially have an effect on pricing greater
than the risks included above. A particularly significant risk item is the need to communicate with Network Rail
particularly as there are current ongoing plans to upgrade the current rail route and these may be impacted /
conflicted by the new proposals. Any temporary closures of the line for construction will require significant time
to programme into Network Rail schedules. A further specific risk (currently not included) relates to timing of the
works and cost of rail closures and how they would interface with the current programme of improvements being
carried out by Network Rail on the East-West Rail (EWR) route, the western phase of which is programmed to
finish in 2019. However, there might be an opportunity to coordinate the projects, since the current timetable of
EWR states that some elements may be delivered in the period 2020-2024. In order to assess any potential
risks/benefits associated with this work it would be necessary to discuss the proposals in detail with Network
Rail, which was not carried out as part of this commission.
Further details regarding the railway bridges replacement study are included in Appendix M.
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6.

CDM duties

The Construction (Design and Management) Regulations 2015 (CDM 2015) came into force on 6 April 2015,
replacing CDM 2007. They apply to the whole process on all construction projects, from concept to completion
and apply to all design including initial design i.e. from the earliest stages of project conception, where typically the
activities being undertaken are traffic modelling, planning submissions, master planning etc. The Princes
Risborough Western Relief Road Scheme is currently in the feasibility stage with consideration being given to
concept designs/traffic modelling. The Regulations apply to this pre-construction stage of the project.
The CDM 2015 Regulations provide the means to ensure projects are carried out in a way that secures health
and safety. The key duty-holders under the Regulations include the Client, Principal Designer and Principal
Contractor.
The Client duties include the following:
•

A client must make suitable arrangements for managing a project, including the allocation of sufficient time
and other resources. Arrangements are suitable if they ensure that the construction work can be carried
out, so far as is reasonably practicable, without risks to the health or safety of any person affected by the
project; and suitable welfare facilities are provided in respect of any person carrying out construction work.

•

A client must ensure that arrangements are maintained and reviewed throughout the project.

•

A client must provide pre-construction information as soon as is practicable to every designer and
contractor appointed, or being considered for appointment, to the project.

•

Where there is more than one contractor a client must, as soon as practicable appoint a Principal Designer
(PD) and a Principal Contractor (PC). If a client fails to appoint these positions the client assumes these
duties.

•

A client must ensure that before the construction phase begins, a construction phase plan is drawn up by
the contractor if there is only one contractor or by the PC where appointed.

•

A client must ensure that the Principal Designer prepares a health and safety file for the project, which
complies with the requirements of CDM 2015.

•

A client must take reasonable steps to ensure that:
•

The PD complies with any other principal designer duties in regulations 11 and 12 of CDM 2015.

•

The PC complies with any other principal contractor duties in regulations 12 to 14 of CDM 2015.
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•

Where the construction work is scheduled to last more than 30 days and have more than 20 workers
working simultaneously on the project, or the work exceeds 500 person days, the project is notifiable and
the client must give notice in writing to the relevant enforcing authority (HSE) as soon as is practicable
before the construction phase begins.

The Principal Designer duties include the following:
•

The PD has an overarching duty to plan, manage and monitor the Pre-Construction Phase and to
coordinate matters relating to health and safety during this period to ensure that, so far as reasonably
practicable, the project is carried out without risks to health and safety.

•

In doing this the PD must:
•

Take into account the General Principles of Prevention and, where relevant the content of any
Construction Phase Plan (CPP) and Health and Safety File (HSF).

•

Identify and eliminate or control so far as reasonably practicable, foreseeable risks to any person.

•

Ensure all designers comply with their duties, including taking account of General Principles of
Prevention.

•

Ensure that all persons working in relation to the Pre-Construction Phase cooperate with the Client,
the PD and each other.

•

The PD must assist the Client in provision of Pre-Construction Information (PCI) and in so far as it is in the
PD’s control, provide PCI promptly and in a convenient form, to every designer and contractor, appointed on
the project, or being considered for such appointment.

•

The PD is responsible for the preparation of the Health and Safety File and for its updating during the project.

The Principal Contractor duties include the following:
•

The PC has an overarching duty to plan, manage and monitor the Construction Phase and to coordinate
matters relating to health and safety during this period to ensure that, so far as reasonably practicable, the
project is carried out without risks to health and safety.

•

In doing this the PC must take into account the General Principles of Prevention, in particular when
(a) Planning work that is done simultaneously or in successive stages
(b) Estimating the time required to complete the work
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•

The PC is responsible for the development of a CPP, and for its ongoing review, update and revision, so that
it is sufficient to enable the construction work to be carried out, so far as is reasonably practicable, without
risks to health and safety.

General Duties
•

All CDM duty holders, (including Client, Principal Designer, Designers, Principal Contractor and
Contractors), are required to cooperate with others working on a project or adjacent construction site to the
extent necessary to enable the various duty holders to comply with their duties.

•

Where someone works on a project under the control of another person, they must report anything they are
aware of which is likely to endanger their own health and safety or that of others. The report should be to
the person under whose control they work, e.g. their supervisor.

•

Any person who has a duty to inform or instruct must ensure that information/instruction is comprehensible
and is provided as soon as practicable.
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7. Assessment limitations and further works
The feasibility study has been developed in sufficient detail to:
•

Understand the technical feasibility and costs of the Scheme.

•

Identify deliverability issues, land ownership and risks.

•

Understand the changing functions and context along the route.

•

Identify main construction activities and allow the establishment of the associated costs, schedule and
risks.

All design work has been based on data provided by the client, except for the C2 utilities as outlined below.
The limitations founded in the Scheme and further works to be carried out in a later stage are listed in the subsections below.

7.1

Drainage review

This study did not cover drainage issues, which are to be dealt with at a later stage of the Scheme
development. However, some drainage issues were identified regarding flooding and watercourses crossing.
Further flooding assessment will be carried out in a later stage to confirm these issues.

7.2

Topographical review

A topographical survey was not carried out for the purpose of this study and no Lidar data for the area was
available. A 5m Digital Terrain Model (DTM) was purchased, however, the accuracy was limited and is not
suitable beyond this feasibility study.
Levels shown are based on the 5m DTM and will need further topographical surveys to confirm the current
proposal, especially with regards to bridge design, road alignment and junctions.

7.3

Visibility review

At this stage the visibility check was limited to 2D and carried out only horizontally. The vertical visibility checks
in 3D will be undertaken at a later stage. The visibility check in 3D could be the governing factor at locations
where the vertical alignment is critical. This could compromise the current proposal since the current visibility
check would be no longer valid and an alternative solution required.

7.4

Lighting review

Landscaping issues and lighting provision were not covered as part of this study and will be addressed at a later
stage of the Scheme development.

B12798D8-JAC-REP-EHW-001

32

Feasibility Study

7.5

Geotechnical review

No information was provided regarding ground investigations (water levels, land contamination, pavement
construction or California Bearing Ratio). Further geotechnical studies need to be carried out in a later stage to
confirm suitability of slopes and soil related issues.

7.6

Environmental and Landscaping review

Land outside of the highway boundary will be dealt with separately, which is outside the scope of this study. In
addition landscaping has not been covered as part of this study.

7.7

Utilities review

C2 utilities records were sourced by Jacobs on behalf of the client. These records are assumed to be
satisfactory and no verification works were carried out as part of this commission. Further utilities surveys will be
required at a later stage to confirm the location of these.

7.8

Pavement review

Pavement thicknesses shown in the drawings are just for illustration. A full pavement design will be addressed
in a later stage of the Scheme development.

7.9

Junction strategy

The junction strategy outlined in section 4 provides connectivity to the local highway network and should be
considered as a starting point. The choice of a junction type should reflect a clear problem definition at each
location. This is normally defined after reviewing the future year forecasts, pedestrian and cyclist volumes and
existing conditions - to assess constraints and any environmental impacts. The decision, in practice, will
consider economic, environmental and topographical boundaries, where factors such as junction type, geometry
(including alignment, gradient, curvature and visibility), capacity and safety are assessed. This work is outside
the scope of this study and will be carried out at a later stage of the Scheme development.

7.10

Street furniture

Street furniture, tactile paving, bus provisions and kerb design were not covered as part of this study; these will
be addressed at a later stage

7.11

Road Markings and Traffic Signs

Road markings and traffic signs were not covered as part of this study; these will be addressed at a later stage
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8.

Major risks

Within this section are summarised the major risks related with the Scheme:
•

Possession of the railway line has to be notified with at least two years prior to works commencing, with
likely impact on programme and cost of the Scheme. The proposed alignment will require the
construction of two new bridges to pass underneath the existing Princes Risborough to Aylesbury rail
line.

•

Departures and relaxations identified as part of this study will need to be agreed with the local highway
authorities. These departures and relaxations are required to provide a balance between economic on
one hand and environmental and site constraints on the other. Relaxations are deemed to be compliant
with standards and while these are reductions to desirable values they are still within the acceptable
limits of the relevant standards. Departures, however, are provided to maintain the existing situations
and did not present any obvious or known safety concerns. These departures will be assessed in detail
as part of the Scheme development and approval process to root out any safety and operation issues.

•

Land purchase might impact directly on the cost of the Scheme and is also highly likely to impact on the
2

programme due to land negotiation. A total of approximately 84,494m of green land will be acquired, of
2

which approximately 63,787m (75%) is located within land destined for development.
•

Properties affected might require purchase, impacting directly on the cost of the Scheme. It is also
highly likely to impact on the programme due to properties acquisition negotiation. The total number of
properties that could be affected is 27 and at least four of them will require purchase since the impact of
the road alignment is unavoidable. Excluding these four properties directly impacted, the estimated area
2

required is 1,769m , and the impact could be avoided with further engineering solutions such as
adjusting the requirements of the cross-section or designing a retaining wall.
•

Existing watercourses and flood risk may impact on cost and programme if additional mitigating
measures are needed to be designed and build, impacting also on the proposed alignment geometry.

•

Inaccuracy of the levels provided due to the absence of a topographical survey may incur major
changes to the bridges design and the alignment (both vertical and horizontal) of the proposed road,
with consequent delay in programme and cost implications.

•

Gaps in the current project data might incur additional surveys and information provided could be
unfavourable and lead to design changes with cost and programme impact. Collection of data may also
lead to programme delays.

•

Service diversions are required and will be subject to agreement with the statutory undertakers. These
could increase the project cost and may have programme implications.
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•

Archaeology and ancient monuments are a potential risk and so is the coordination with an external
ecology consultant. Both could impact on cost and programme.

•

Approval processes and BTVLEP / DfT role in reviewing / overseeing technical works may result in
programme delay and additional costs.

•

Low spot within transition curve underneath the proposed bridge on Summerleys Road might require
positive drainage with cost and programme implication.

•

Pedestrian and cyclists crossing layouts along the corridor and junctions might not be suitable. Further
survey of pedestrians and cyclists flows should be carried out to confirm proposed layouts.

•

Future junctions through the development site might not be feasible as they have not been designed as
part of this commission. A 3.5m wide median has been provided through the development route to
accommodate right turn lanes; however, further design work should be carried out to ensure suitability
of these junctions.

•

The proposed junction strategy outline in section 4 of this report is likely to change as part of the
Scheme development. This could have cost and programme implication which are not quantifiable at
this stage.

•

At this stage the visibility check was limited to 2D (horizontal checks only). The vertical visibility checks
in 3D will be undertaken at a later stage. The visibility check in 3D could be the governing factor at
locations where the vertical alignment is critical. This could compromise the current proposal since the
current visibility check would be no longer valid and an alternative solution required.

For further details the risk register can be found in Appendix F of this report.
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9.

Recommendations and conclusion

This study has considered the feasibility of the Scheme as an option for a ‘Western Relief Road’ of the town.
The proposed alignment provides a minimum 7.3m carriageway throughout with cross-sectional changes to
reflect the changing road function and design speed. With the exception of section 1, which is a rural section
with no residential properties, NMU’s requirements in the form of dedicated cycle track, combined cycle /footway
track and footway have been provided along the route. A right turn lane is also provided, between junctions 7
and 13, to accommodate traffic movement accessing the proposed development site to the north of Princes
Risborough.
Part of section 4 (Ch2500 to Ch4490) is situated within green field land with minimal physical constraints (such
as properties) therefore it would be feasible to increase the proposed design speed from 60kph (30mph) to
70kph (40mph), should there be a requirement for it at a later stage. An increase in design speed will impact the
highway design parameters that are speed related – e.g. alignment, junction design, visibility and the crosssection – and these will need to be designed accordingly.
The Scheme requires a number of new junctions to be constructed as well as improvements to the existing
junctions. Where possible, priority has been given to the relief road to encourage traffic away from the town
centre.
Two new replacement rail bridges, under the Princes Risborough to Aylesbury railway line at Grove Lane
(‘North Bridge’) and at Summerleys Road (‘South Bridge’), are required. The construction of these bridges will
require a railway possession with a likely notification period of two years prior to works commencing.
2

The total area of green land required for the proposed Scheme is 84,494m . The proposed route could impact
on 27 properties and at least four of them will require purchase. Services are also impacted and will require
diversions.
It is anticipated the Scheme would result in an increase in noise levels for any receptors in close proximity to the
new road. The magnitude of any potential impact is yet to be assessed.
To enable the project to develop further, more information is required as outlined in section 7 of this report. The
report recommends a topographical survey be conducted as a priority to confirm the current proposal. Any
variation in levels is likely to lead to design change, which may impact on existing properties and surrounding
land.
In addition to this and in order to ensure the feasibility of this Scheme, the major risks identified in sections 8 of
this report must be addressed. Early liaison with stakeholders, including statutory undertakers, is recommended
to ascertain an early response with regards to proposed service diversions.
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It is also recommended that further preliminary design work is undertaken, with greater consideration given to
further works and risks identified in sections 7 and 8 respectively. This will enable refinement to the initial cost
estimate and in turn the viability of this option.
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Appendix A. Highways Basis of Design
A.1

Design Speed

The design speed has been defined based on the current posted speed limits on the existing road network. The
design speed for each section has been derived in accordance with TD9/93, clause 1.8. Design speeds vary
from 30mph (60kph) to 50mph (85kph) depending on the section. The relevant design speed for each section is
summarised in Appendix C below.

A.2

Design Standards

The following design standards have been used to produce the concept design:
•

Use DMRB 6.1.1 (TD 9/93) Highway Link Design

•

Use DMRB 6.2.6 (TD 42/95) Geometric Design of Major/Minor Priority Junctions

•

Use DMRB 6.2.2 (TD 54/07) Design of Mini-roundabouts

•

Use DMRB 6.1.2 (TD 27/05) Cross-Sections and Headrooms

•

Use DMRB 6.3.5 (TA 90/05) The Geometric Design of Pedestrian, Cycle and Equestrian Routes

•

Use DMRB 7.2.5 (HD 39/01) Footway Design

•

Manual for Streets 1, Department for Transport, 2007

•

Manual for Streets 2: Wider Application of the Principles, Department for Transport, 2010

•

Local Transport Note LTN 2/08 Cycle Infrastructure Design, Department for Transport, 2008
(Superseding Cycle Friendly Infrastructure, 1996 IHT)

•

Inclusive Mobility: A Guide to Best Practice on Access to Pedestrian and Transport Infrastructure.
Department for Transport, 2005

•

Local Transport Note 1/12 Shared Use Routes for Pedestrians and Cyclists, Department for Transport,
2012
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A.3

Design Criteria

This note summarises the basis of design, standards and key parameters to be followed to define proposal for a
‘Western Relief Road’ of Princes Risborough. The route has been split into sections to reflect the changing road
function, cross-section and design speed.
The design approach is based on the Design Manual for Roads and Bridges (DMRB) with reference to Manual
for Street (MfS) for consideration of the local context and setting where appropriate.
The governing standard is DMRB and any relaxation or departure from DMRB shall be identified and assessed
against MfS. Where conflicting advice between DMRB and MfS are evident, our design approach shall seek to
discourage excessive speed and promote safety.
A.3.1

Carriageway Widths

The carriageway widths to be incorporated into the concept design shall be consistent with TD 27/05 and MfS
where appropriate. The relevant cross-section details for each section are summarised in Appendix C below. In
general the following principles were followed:
•

Carriageway widths shall be based on a standard lane width of 3.65m.

•

The existing carriageway widths outside of the extents of the proposed highway works shall be
maintained.

•

Vehicle swept path analysis shall be used to justify widening of carriageways at curves/junctions.

A.3.2

Junctions

Junction proposals include improvements to existing priority junctions and provision of roundabouts shall be in
accordance with TD 42/95 and TD 54/07. Where required reference shall be made to MfS if the design
parameters stated in the DMRB cannot be achieved. Junctions’ design parameters are summarised in Appendix
D below.
A.3.3

Visibility

Forward visibility requirements for the proposed options shall be in accordance with TD 9/93. Junction visibility
requirements shall be in accordance with TD 42/95 with reference to MfS when values stated in DMRB cannot
be achieved.
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A.3.4

Kerbing

The general heights for kerbs shall be 125mm in accordance with TA 57/87. Kerb upstand may need to be
varied based on the existing kerb heights and to minimise impact on the surroundings. Kerb heights at
pedestrian crossing facilities shall be 0mm in accordance with ‘Tactile Paving Guidance by DfT’.
A.3.5

Pedestrian & Cyclist Provision

The width of footway surfaces shall be in accordance with LTN 2/08 Clause 8.5.3. The minimal level of provision
for pedestrians and cyclists shall be used to mitigate the need for land take. The existing level of provision shall
be retained but not necessarily enhanced unless a specific need is identified during the Scheme development
process.
A.3.6

Bus Stops and laybys

Existing bus stops and Lay-bys shall be maintained. The minimum bus lay-by width shall be 3.0m in accordance
with TA 69/07.
A.3.7

Design Vehicle

Swept path analysis shall be carried to inform carriageway widening requirements mainly at curves. The
following vehicles shall be used from the AutoTrack database:
•

General

Max Legal Articulated vehicle (16.5m)

•

Roundabout

Max Legal Articulated vehicle (15.5m)

A.3.8

Alignment Design

Alignment design shall be in accordance with TD9/93 and reference made to MfS design guidance if the design
parameters stated in DMRB cannot be achieved.
A.3.9

Street Furniture

Proposals for street furniture shall be developed at a later stage. It is assumed that the current provision of
street furniture shall be maintained. The set back of street furniture shall be 0.6m from the face of the kerb. This
can be reduced to 0.45m if there are constraints within the footway width, in accordance with TD27/05.
A.3.10

Road Markings and Signage

Proposals for road markings and signage shall be developed at a later stage. All road markings and signage
shall be in accordance with Traffic Signs Regulations and General Directions guidance document. Dependent
on condition, there may be opportunities for reducing the street clutter by re-using the same posts for different
street furniture; signs can be put on lighting columns etc.
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A.3.11

Drainage

Drainage proposals are outside the scope of this study and shall be developed at a later stage. The existing
longitudinal gradients shall be maintained along the existing route. For the new sections the minimum gradient
shall be 0.5% and the maximum gradient shall be 4%. In exceptional situation the gradient could be increased
to 6%.
A.3.12

Lighting

Lighting proposals are outside the scope of this study and shall be developed at a later stage.
A.3.13

Landscaping

Proposal for landscaping is outside the scope of this study and shall be developed at a later stage.
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Appendix B. Overall Design Parameters
Design Criteria

Title

Desirable

Design Speed

Design Speed

30mph (60kph) / 40mph (70kph) /
50mph(85kph)

Lane Width

3.65m

Widening of
Carriageway at curves

To be based on the vehicle swept paths

Right turn ghost island

3.5m

Hatch marking
Separation of lanes in
Single Carriageway

8.0m max

Carriageway
lane widths

Design vehicle

Alignment
Design

General

Preferred

Absolute
Minimum

Item

3.65m

3.0m

3.00m

DMRB TD27/05
DMRB TD9/93

TD42/95 clause
7.35 & 7.36

0.8m

Figure 4-10 & 4-11
of TSM Chapter 5

Max Legal Articulated vehicle (16.5m)
To follow the existing road. Realignments to be
based on DMRB TD 9/93.

Vertical Alignment

To follow the existing road. Realignments to be
based on DMRB TD 9/93.

Normal Camber / Cross
fall

2.5%

2.5%

Minimum Longitudinal
Gradient

0.5%

0.5%

Transition length

Several sections are
considered along the
corridor.

3.0m

Horizontal Alignment

Change in Longitudinal
Grade at Junctions

Remarks
Source

0.33%

Localised road
widening based on
the vehicle swept
paths.

AutoTrack

Low spots need to be
checked during
detailed design

5%
(maximum)
As per TD9/93 Clause 3.16, q value can be 0.6
in difficult cases this length does not include the
runoff length

Table 11 Overall design parameters
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Appendix C. Design parameters summary per section
Table 12 Section 1 Design Parameters
Parameter

Description

Design Code:

DMRB TD9/93

Design Speed:

50mph (85kph)

Road Classification

Rural All-Purpose Roads

Max Superelevation

7% Rural (Capped at 5% in Urban – TD9/93, Cl.3.2)

Non – Permitted Horizontal Radii

2040m <Radius> 720m

Minimum Horizontal Radius with
Superelevation 5%

510m

Crest K value

30

Sag K value

20

Stopping Sight distance (SSD)

160m

Full Overtaking Sight Distance

490m

Accessibility requirement
Footway width

Not provided

Cycleway width

Not provided

Min & Max Grade

0.5% min and 6% max

Carriageway Type

Rural Single carriageway Type S2 (TD27/05)

Lane widths

3.65m

Hardstrip

1m

Verge Widths

2.5m

Earthworks slopes

1/3 in both Cut & Fill

Total width of cross-section

14.3m (This does not allow for slope batters and toe of
slope drainage and widening for visibility if required).
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Table 13 Section 2a Design Parameters
Parameter

Description

Design Code:

DMRB TD9/93

Design Speed:

40mph (70kph)

Road Classification

Rural All-Purpose Roads

Max Superelevation

7% Rural (Capped at 5% in Urban – TD9/93, Cl.3.2)

Non – Permitted Horizontal Radii

1440m <Radius> 510m

Minimum Horizontal Radius with
Superelevation 5%

360m

Crest K value

17

Sag K value

20

Stopping Sight distance (SSD)

120m

Full Overtaking Sight Distance

410m

Accessibility requirement
Footway width

3m Combined Cycle Track and Footway to the west

Cycleway width

3m Combined Cycle Track and Footway to the west

Min & Max Grade

0.5% min and 6% max

Road Type-single carriageway

Rural Single carriageway Type S2 (TD27/05)

Lane widths

3.65m

Hardstrip

1m

Verge Widths

2.5m westbound and 1m + 1m eastbound each side of the
Combined Cycleway

Earthworks slopes

1/3 in both Cut & Fill

Total width of cross-section

16.8m (This does not allow for slope batters and toe of
slope drainage and widening for visibility if required).
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Table 14 Section 2b Design Parameters
Parameter

Description

Design Code:

DMRB TD9/93

Design Speed:

30mph (60kph)

Road Classification

Urban All-Purpose Roads

Max Superelevation

7% Rural (Capped at 5% in Urban – TD9/93, Cl.3.2)

Non – Permitted Horizontal Radii

1020m <Radius> 360m

Minimum Horizontal Radius with
Superelevation 5%

255m

Crest K value

10

Sag K value

13

Stopping Sight distance (SSD)

90m

Full Overtaking Sight Distance

345m

Accessibility requirement
Footway width

3m Combined Cycle Track and Footway to the west

Cycleway width

3m Combined Cycle Track and Footway to the west

Min & Max Grade

0.5% min and 6% max

Road Type-single carriageway

Rural Single carriageway Type S2 (TD27/05)

Lane widths

3.65m

Hardstrip

1m

Verge Widths

2.5m westbound and 1m + 1m eastbound each side of the
Combined Cycleway

Earthworks slopes

1/3 in both Cut & Fill

Total width of cross-section

16.8m (This does not allow for slope batters and toe of
slope drainage and widening for visibility if required).
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Table 15 Section 3a Design Parameters
Parameter

Description

Design Code:

DMRB TD9/93

Design Speed:

30mph (60kph)

Road Classification

Urban All-Purpose Roads

Max Superelevation

7% Rural (Capped at 5% in Urban – TD9/93, Cl.3.2)

Non – Permitted Horizontal Radii

1020m <Radius> 360m

Minimum Horizontal Radius with
Superelevation 5%

255m

Crest K value

10

Sag K value

13

Stopping Sight distance (SSD)

90m

Full Overtaking Sight Distance

345m

Accessibility requirement
Footway width

2m on both sides

Cycleway width

3m “Dedicated Cycle track two-ways” to the west.

Min & Max Grade

0.5% min and 6% max

Road Type-single carriageway

Urban Single carriageway Type SU2 (TD27/05)

Lane widths

3.65m

Hardstrip

N/A

Verge Widths

1m verge provided on eastern side between footway and
properties

Earthworks slopes

1/3 in both Cut & Fill

Total width of cross-section

15.3m (This does not allow for slope batters and toe of
slope drainage and widening for visibility if required).
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Table 16 Section 3b Design Parameters
Parameter

Description

Design Code:

DMRB TD9/93

Design Speed:

30mph (60kph)

Road Classification

Urban All-Purpose Roads

Max Superelevation

7% Rural (Capped at 5% in Urban – TD9/93, Cl.3.2)

Non – Permitted Horizontal Radii

1020m <Radius> 360m

Minimum Horizontal Radius with
Superelevation 5%

255m

Crest K value

10

Sag K value

13

Stopping Sight distance (SSD)

90m

Full Overtaking Sight Distance

345m

Accessibility requirement
Footway width

2m on both sides

Cycleway width

3m “Dedicated Cycle track two-ways” to the east.

Min & Max Grade

0.5% min and 6% max

Road Type-single carriageway

Urban Single carriageway Type SU2 (TD27/05)

Lane widths

3.65m

Hardstrip

N/A

Verge Widths

1m verge provided on western side between footway and
properties

Earthworks slopes

1/3 in both Cut & Fill

Total width of cross-section

15.3m (This does not allow for slope batters and toe of
slope drainage and widening for visibility if required).
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Table 17 Section ‘Bridge South’ Design Parameters
Parameter

Description

Design Code:

DMRB TD9/93

Design Speed:

30mph (60kph)

Road Classification

Urban All-Purpose Roads

Max Superelevation

7% Rural (Capped at 5% in Urban – TD9/93, Cl.3.2)

Non – Permitted Horizontal Radii

1020m <Radius> 360m

Minimum Horizontal Radius with
Superelevation 5%

255m

Crest K value

17

Sag K value

13

Stopping Sight distance (SSD)

90m

Full Overtaking Sight Distance

345m

Accessibility requirement
Footway width
Cycleway with

3.0m Combined Cycle Track and Footway to the east, and
1.20m Footway to the west.

Min & Max Grade

0.5% min and 6% max

Road Type-single carriageway

Urban Single carriageway Type S2 (TD27/05)

Lane widths

3.65m

Hardstrip

N/A

Verge Widths

0.5m on eastbound

Earthworks slopes

N/A

Total width of cross-section

12.0m (This does not allow for slope batters and toe of slope
drainage and widening for visibility if required).
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Table 18 Section 4 Design Parameters
Parameter

Description

Design Code:

DMRB TD9/93

Design Speed:

30mph (60kph)

Road Classification

Urban All-Purpose Roads

Max Superelevation

7% Rural (Capped at 5% in Urban – TD9/93, Cl.3.2)

Non – Permitted Horizontal Radii

1020m <Radius> 360m

Minimum Horizontal Radius with
Superelevation 5%

255m

Crest K value

17

Sag K value

13

Stopping Sight distance (SSD)

90m

Full Overtaking Sight Distance

345m

Accessibility requirement
Footway width

2m on both sides

Cycleway width

3m “Dedicated Cycle track two-ways” to the east.

Min & Max Grade

0.5% min and 6% max

Road Type-single carriageway

Urban Single carriageway Type SU2 (TD27/05)

Lane widths

3.65m

Median / Right Turn Lane widths

3.50m

Hardstrip

N/A

Verge Widths

3m on both sides for vegetation and trees

Earthworks slopes

1/3 in both Cut & Fill

Total width of cross-section

23.80m (This does not allow for slope batters and toe of
slope drainage and widening for visibility if required).
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Table 19 Section 5a Design Parameters
Parameter

Description

Design Code:

DMRB TD9/93

Design Speed:

50mph (85kph)

Road Classification

Rural All-Purpose Roads

Max Superelevation

7% Rural (Capped at 5% in Urban – TD9/93, Cl.3.2)

Non – Permitted Horizontal Radii

2040m <Radius> 720m

Minimum Horizontal Radius with
Superelevation 5%

510m

Crest K value

55

Sag K value

20

Stopping Sight distance (SSD)

160m

Full Overtaking Sight Distance

490m

Accessibility requirement
Footway width

3m Combined Cycle Track and Footway to the east

Cycleway width

3m Combined Cycle Track and Footway to the east

Min & Max Grade

0.5% min and 6% max

Road Type-single carriageway

Rural Single carriageway Type S2 (TD27/05)

Lane widths

3.65m

Hardstrip

1m

Verge Widths

2.5m to the westbound and 1m + 1m in eastbound
protecting Combined Footway & Cycle Track

Earthworks slopes

1/3 in both Cut & Fill

Total width of cross-section

16.80m (This does not allow for slope batters and toe of
slope drainage and widening for visibility if required).
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Table 20 Section 5b Design Parameters
Parameter

Description

Design Code:

DMRB TD9/93

Design Speed:

40mph (70kph)

Road Classification

Rural All-Purpose Roads

Max Superelevation

7% Rural (Capped at 5% in Urban – TD9/93, Cl.3.2)

Non – Permitted Horizontal Radii

1440m <Radius> 510m

Minimum Horizontal Radius with
Superelevation 5%

360m

Crest K value

30

Sag K value

20

Stopping Sight distance (SSD)

120m

Full Overtaking Sight Distance

410m

Accessibility requirement
Footway width

3m Combined Cycle Track and Footway to the east

Cycleway width

3m Combined Cycle Track and Footway to the east

Min & Max Grade

0.5% min and 6% max

Road Type-single carriageway

Rural Single carriageway Type S2 (TD27/05)

Lane widths

3.65m

Hardstrip

1m

Verge Widths

2.5m to the westbound and 1m + 1m in eastbound
protecting Combined Footway & Cycle Track

Earthworks slopes

1/3 in both Cut & Fill

Total width of cross-section

16.80m (This does not allow for slope batters and toe of
slope drainage and widening for visibility if required).

B12798D8-JAC-REP-EHW-001
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Table 21 Section 6 Design Parameters
Parameter

Description

Design Code:

DMRB TD9/93

Design Speed:

40mph (70kph)

Road Classification

Rural All-Purpose Roads

Max Superelevation

7% Rural (Capped at 5% in Urban – TD9/93, Cl.3.2)

Non – Permitted Horizontal Radii

1440m <Radius> 510m

Minimum Horizontal Radius with
Superelevation 5%

360m

Crest K value

30

Sag K value

20

Stopping Sight distance (SSD)

120m

Full Overtaking Sight Distance

410m

Accessibility requirement
Footway width

3m Combined Cycle Track and Footway to the east

Cycleway width

3m Combined Cycle Track and Footway to the east

Min & Max Grade

0.5% min and 6% max

Road Type-single carriageway

Rural Single carriageway Type S2 (TD27/05)

Lane widths

3.65m

Median / Right Turn Lane width

3.00m

Hardstrip

1m

Verge Widths

2.5m to the westbound and 1m + 1m in eastbound
protecting Combined Footway & Cycle Track

Earthworks slopes

1/3 in both Cut & Fill

Total width of cross-section

19.80m (This does not allow for slope batters and toe of
slope drainage and widening for visibility if required).

B12798D8-JAC-REP-EHW-001
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Table 22 Section 'Bridge North' Design Parameters
Parameter

Description

Design Code:

DMRB TD9/93

Design Speed:

40mph (70kph)

Road Classification

Rural All-Purpose Roads

Max Superelevation

7% Rural (Capped at 5% in Urban – TD9/93, Cl.3.2)

Non – Permitted Horizontal Radii

1440m <Radius> 510m

Minimum Horizontal Radius with
Superelevation 5%

360m

Crest K value

17

Sag K value

20

Stopping Sight distance (SSD)

90m

Full Overtaking Sight Distance

410m

Accessibility requirement
Footway width

3.0m Combined Cycle Track and Footway to the east

Cycleway with

1.20m Footway to the west.

Min & Max Grade

0.5% min and 6% max

Road Type-single carriageway

Rural Single carriageway Type SU2 (TD27/05)

Lane widths

3.65m

Right Turn Lane width

3.00m

Hardstrip

N/A

Verge Widths

0.5m on the eastbound

Earthworks slopes

N/A

Total width of cross-section

15.00m (This does not allow for slope batters and toe of
slope drainage and widening for visibility if required).

B12798D8-JAC-REP-EHW-001
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Appendix D. Junctions Design Parameters
Table 23 Junction 1a Design Parameters
Design Criteria
Remarks
Item

Title

Provided

Source

Major Road

The major road, - Princess Risborough
Western Relief Road – has a design
speed of 40 mph (70kph).

DMRB 9/93

Minor Road

The minor road, - Station Rd – has a
design speed of 40 mph (70kph).

DMRB 9/93

Design Speed

Type of
Junction

Type

Size of
Vehicles Using
Junction

General

Horizontal Alignment

Geometric
Constraints

Desirable

Vertical Alignment on
tie in

Staggered Junction (60m minimum)

Max Legal Articulated vehicle (16.5m)

DMRB TD 42/95
Para 1.21

Departure on
stagger distance
between J1a and
Kimble Park Road,
only 30m provided

AutoTrack

The alignment of the access Road Station Rd - approaches the major road
at an oblique angle of 35°
The minor road approaches with a
grade of -0.7% providing the 15 m
setback with a 2.00%.

DMRB TD 42/95

In the tie in with the major road has a
grade of 1.32%

Proximity to
structures

Measured from the centre of the tie in
south along the centre line of the main
road, there is a bridge at 41m
downstream.

Lane Width
3.65m
Carriageway
lane widths

Widening of
Carriageway at
curves

To be based on the
vehicle swept paths

Right turn ghost
island

3.0m - 3.5m

DMRB
TD27/05
Para 4.2.1

Localised road
widening based
on the vehicle
swept paths.

3.0m

TD42/95 clause
7.35 & 7.36

Station Rd has 7.2m

OS Map

Proposed alignment 10.5m

Design

Relaxation
required

Carriageway widths
Geometry
Corner Radii

B12798D8-JAC-REP-EHW-001

15m

12m
entrance /
11m exit

DMRB TD 42/95
Para 7.17

Compliant with
Swept Paths
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Design Criteria
Remarks
Item

Alignment
Design

Title

Desirable

Provided

Widening on tie in

25m entrance and 17m exit

Centre island

5.5m long by 3m wide

Horizontal Alignment

To follow the existing road.
Realignments to be based on DMRB TD
9/93 and 6Cs for lower design speed.

Vertical Alignment

To follow the existing road.
Realignments to be based on DMRB TD
9/93 and 6Cs for lower design speed.

Normal Camber /
Cross fall

2.5%

2.5%

2.5%

Minimum
Longitudinal Gradient

0.5%

0.5%

0.5%

Change in
Longitudinal Grade
at Junctions

Transition length

Source

DMRB TD 42/95
Para 5.12

Low Spots need to
be checked during
detailed design

5%
(maximum)
As per TD9/93 Clause 3.16, q value can
be 0.6 in difficult cases this length does
not include the runoff length

SSD on Station Rd

120m

120m

SSD on major road

120m

120m

DMRB TD
42/95Vol 6
Chapter 7

Visibility

Visibility Splay

From a setback of 4.5m and ‘y’ distance
of 120 m the driver has clear visibility.

DMRB TD
42/95Vol 6
Chapter 7

Separation of NMU
route from
Carriageway

1.5m

0.5m

1.0m

LTN 2/08 Clause
8.5.3

Refuge Island Width
- Informal Cycle
Crossing

4.0m

3.0m

3m

DMRB
Clause 6.19
TA91/05

NMU provision

B12798D8-JAC-REP-EHW-001

Earthworks to
assure the SSD.

Relaxation is
required for an X
distance of 4.5m
to provide the
required SSD of
120m. Vegetation
clearance will be
required to
achieve this.
Refers to the
eastbound,
separation with
the Combined
Cycle track and
Footway
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Table 24 Junction 1b Design Parameters
Design Criteria
Remarks
Item

Title

Geometric
Constraints

Carriageway
lane widths

Provided

Source

Major Road

The major road, - Princess Risborough
Western Relief Road – has a design
speed of 40 mph (70kph).

DMRB 9/93

Minor Road

The minor road, - Marsh Rd – has a
design speed of 30 mph (60kph).

DMRB 9/93

Type of Junction

Simple cross-roads.

DMRB TD 42/95

Design Speed

Size of Vehicles
Using Junction

Desirable

General

Max Legal Articulated vehicle (16.5m)

AutoTrack

Horizontal Alignment

The alignment of the access Road Marsh Rd - approaches the major road
almost parallel, so an entrance in curve
has been provided to facilitate the
manoeuvrability of the users.

DMRB TD 42/95

Vertical Alignment on
tie in

The minor road approaches with a
grade of -0.5% providing the 15 m
setback with a 2.00%.

DMRB TD 42/95

Proximity to
structures

Measured from the centre of the tie in
south along the centre line of the main
road, there is a bridge at 120m to the
north.

Lane Width

3.65m

Widening of
Carriageway at
curves

To be based on the
vehicle swept paths

Right turn ghost
island

3.0m - 3.5m

3.65m

DMRB TD27/05
Para 4.2.1

N/A

TD42/95 clause
7.35 & 7.36

Marsh Rd has 6.2m

OS Map

Proposed alignment 10.3m

Design

Localised road
widening based
on the vehicle
swept paths.

Carriageway widths

10m

10m entry/
15m exit

Corner Radii

15m

Widening on tie in

22m entrance and 13m exit

DMRB TD 42/95
Para 7.17

Compliant with
Swept Paths

DMRB TD 42/95
Para 5.12

Not necessary, no
NMU provision on
that side of the
junction

Geometry

Centre island

B12798D8-JAC-REP-EHW-001

Not provided
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Design Criteria
Remarks
Item

Alignment
Design

Title

Desirable

Horizontal Alignment

To follow the existing road.
Realignments to be based on DMRB
TD 9/93 and 6Cs for lower design
speed.

Vertical Alignment

To follow the existing road.
Realignments to be based on DMRB
TD 9/93 and 6Cs for lower design
speed.

Normal Camber /
Cross fall

2.5%

Minimum
Longitudinal
Gradient

0.5%

Change in
Longitudinal Grade
at Junctions

Visibility

Provided

Low Spots need
to be checked
during detailed
design

0.33%

5%
(maximum)

Transition length

As per TD9/93 Clause 3.16, q value
can be 0.6 in difficult cases this length
does not include the runoff length

SSD on Marsh Rd

90m

90m

SSD on major road

120m

120m

Visibility Splay

Source

From a setback of 9m and ‘y’ distance
of 90 m the driver has clear visibility.

DMRB TD
42/95Vol 6
Chapter 7
DMRB TD
42/95Vol 6
Chapter 7

Vegetation
clearance
required to
achieve SSD.

Table 1

NMU Provision,
Users Specific
Requirements

Footway

N/A

LTN 2/04

Separation of NMU
route from
Carriageway

N/A

LTN 2/08 Para
8.5.3

Refuge Island Width
- Informal Pedestrian
Crossing

N/A

DMRB
Para 6.19
TA91/05

Refuge Island Width
- Informal Cycle
Crossing

N/A

DMRB
Clause 6.19
TA91/05

B12798D8-JAC-REP-EHW-001

A Combined
Cycle way is
provided on the
opposite side of
the junction.
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Table 25 Junction 13 Design Parameters
Design Criteria
Remarks
Item

Title

Desirable

Provided

Major Road

The major road, - Princess Risborough
Western Relief Road – has a design
speed of 30 mph (60kph).

Minor Road

The minor road, - B4444 Summerleys
Rd – has a design speed of 30 mph.

Type of
Junction

Type

Skew Junction layout.

Size of
Vehicles Using
Junction

General

Source

DMRB 9/93

Design Speed

Horizontal Alignment

DMRB 9/93

DMRB TD 42/95
Para 1.2

Max Legal Articulated vehicle (16.5m)

AutoTrack

The alignment of the access Road Summerleys Rd - approaches the major
road at an oblique angle of 36°
The major road has a gradient of 6% in
the junction centreline.

Geometric
Constraints

Vertical Alignment

Gradients are just
indicative at this
stage and will
need further
topographical
survey to confirm
the feasibility of
the junction

The minor road approach gradient is
6%.
Provided 2.00% gradient approach over
15 m setback from the tie in.

Proximity to
structures

Constrained by the presence of a
railway bridge 43m away along the
proposed alignment and an existing
railway bridge 42m from Summerleys
Road.

DMRB TD27/05
Lane Width

3.65m

3.65m
Para 4.2.1

Carriageway
lane widths

Widening of
Carriageway at
curves

To be based on the
vehicle swept paths

Right turn ghost
island

3.0m - 3.5m

B12798D8-JAC-REP-EHW-001

3.5m

Localised road
widening based on
the vehicle swept
paths.

TD42/95 clause
7.35 & 7.36
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Design Criteria
Remarks
Item

Title

Desirable

Provided

Source

Summerleys Rd has 5.2m

OS Map

Proposed alignment 10.8m

Design

Carriageway widths

Geometry

Alignment
Design

10m
entrance/15m
exit

Corner Radii

15m

Widening on tie in

26m entrance and 20m exit

Centre island

5m long by 1.5m wide providing refuge
to pedestrians and cyclists.

Horizontal Alignment

To follow the existing road.
Realignments to be based on DMRB TD
9/93 and 6Cs for lower design speed.

Vertical Alignment

To follow the existing road.
Realignments to be based on DMRB TD
9/93 and 6Cs for lower design speed.

Normal Camber /
Cross fall

2.5%

2.5%

2.5%

Minimum
Longitudinal Gradient

0.5%

0.5%

0.5%

Change in
Longitudinal Grade
at Junctions

Transition length

SSD on Summerleys
Rd

DMRB TD 42/95
Clause 7.17

Compliant with
Swept Path

DMRB TD 42/95
Para 5.12

Low Spots need to
be checked during
detailed design

5%
(maximum)
As per TD9/93 Clause 3.16, q value can
be 0.6 in difficult cases this length does
not include the runoff length

90m

40m

DMRB TD
42/95Vol 6
Chapter 7 Table
1
Manual for
Streets 7.5.6

Departure to
DMRB, but
acceptable to MfS
for 30mph

Visibility

NMU
Provision,
Users Specific
Requirements

SSD on major road

90m

Visibility Splay

From a setback of 9m and ‘y’ distance
of 90 m the driver has clear visibility.

DMRB TD 42/95
Para 7.3

Separation of NMU
from Carriageway

1.5m

0.5m

0m

DMRB TA 90/05
Figure 7.1

Compliant as
urban setting

Refuge Island Width
- Informal Pedestrian
Crossing

2.0m

1.5m

1.5m

LTN 2/95 Clause
2.4.1 and
Inclusive Mobility

2.0 m will be
provided in order
to facilitate refuge

B12798D8-JAC-REP-EHW-001

90m

DMRB TD
42/95Vol 6
Chapter 7 Table
1
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Design Criteria
Remarks
Item

Title

Desirable

Provided

Source
page 19

Refuge Island Width
- Informal Cycle
Crossing

B12798D8-JAC-REP-EHW-001

4.0m

3.0m

N/A

to cyclist.

DMRB
Clause 6.19
TA91/05
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Table 26 Junction 18 Design Parameters
Design Criteria / Philosophy

Design Criteria

Item

Title

Desirable

Design Speed on
Southwest
approach

The major road, – Princess Risborough
Western Relief Road (Former Picts Ln) –
has a design speed on this stretch of 30
mph.

Design Speed on
Northeast approach

The minor road, – Picts Lane towards town
centre – has a design speed of 30 mph.

Design Speed on
Northwest approach

The major road, – Princess Risborough
Western Relief Road (New alignment) –
has a design speed on this stretch of 30
mph.

Type of Junction

3 arm Mini-Roundabout

DMRB TD 54/07
Figure 2/3

General

Max Legal Articulated vehicle (15.5m)

AutoTrack

Horizontal
Alignment

The three arms approach the miniroundabout accordingly with standards.

DMRB TD 54/07
Clause 6.8 and
Fig 6/3

Vertical Alignment
on tie in

The minor road approaches with a grade
of -6%, a 15m setback with a gradient of
2% shall be provided at the roundabout
approach.
At the tie in point the major road has a
grade of 6.00%

DMRB TD 42/95

Proximity to
structures

N/A

Carriageway widths

P R Western Relief Road: 7.3m
Picts Ln: 5.9m

ICD

23m

Entry With

4m

Entry Kerb Radius

15m

20 to 10m

10m

Exit Kerb Radius

20m

20m

15m

Centre island

4m capable of being be driven over
(7.5m diameter over-run area also
included)

DMRB TD16/07
Clause 7.13 and
TD 54/07 Clause
6.23

Visibility Distance D

50m

50m

50m

DMRB TD54/07
Clause 6.17 and
6.18 and Table
6/1

Visibility Distance F

9m

9m

4.5m
(relaxation)

DMRB TD54/07
Clause 6.19 and
6.20

Design Speed
on
approaching
roads

Size of
Vehicles Using
Junction

Geometric
Constraints

Geometry

Remarks
Preferred

Provided

Visibility

B12798D8-JAC-REP-EHW-001

Source
DMRB 9/93
Clause 1.7 (As
in part existing)
54/07 Clause
2.1
DMRB 9/93
Clause 1.7 (As
in part existing)
54/07 Clause
2.1
DMRB 9/93
Clause 1.7
54/07 Clause
2.1

NOTE: Vertical
alignment to be
considered in a
further stage.

Design
OS Map
DMRB TD 54/07
Clause 6.1
DMRB TD54/07
Clause 6.32
DMRB TD16/07
Clause 7.69
DMRB TD16/07
Clause 7.69
Central Marking
style to be
decided at
detailed design
stage
*considering the
85th percentile of
speed as 30 mph
and three
seconds so circle
wider than 7m
(clause 6.16)
NOTE: Threedimensional
visibility check to
be done in further
stage.
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Design Criteria / Philosophy

Design Criteria

Item

Title

Desirable

Preferred

Provided

Source

Stopping Sight
Distance “E”

70m

70m

70m

DMRB TD54/07
Clause 6.22
Table 6/2

*considering the
85th percentile of
speed as 30 mph

Provision of
Combined Cycle
track and footway
(southwest
approach)

3.0m

3.0m

3.0m

LTN 2/08 Clause
8.5.3

At the eastbound
its provided a
Combined Cycle
Track

NMU Provision for
the northwest arm
(westbound) –
Footway

1.5m

1.0m

2.0m

LTN 2/08 Clause
8.5.3

NMU Provision for
the northwest arm
(westbound) –
Dedicated Cycle
Track two-ways.

1.5m

3.0m

3.0m

LTN 2/08 Clause
8.5.3

NMU Provision for
the northwest arm
(eastbound) –
Footway

1.5m

1.0m

1.7m

LTN 2/08 Clause
8.5.3

NMU
Provision,
Users Specific
Requirements

B12798D8-JAC-REP-EHW-001

Remarks
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Table 27 Junction 20 Design Parameters
Design Criteria / Philosophy

Item

Title

Geometric
Constraints

Desirable

Remarks
Preferred

Provided

Source

Design Speed on
Trunk Road

The major road, – Princes Risborough
Western Relief Road (former Shootacre
Ln following Picts Ln) – has a design
speed of 40 mph (70kph).

DMRB 9/93
Clause 1.7

Design Speed on
Access Road

The minor road, – Picts Lane following
Bledlow Road – has a speed limit of 40
mph (70kph).

DMRB 9/93
Clause 1.7

Type of Junction

Simple T Junction Major/Minor Road.

DMRB TD 42/95
Clause 1.14 Fig
1/11

General

Max Legal Articulated vehicle (16.5m)

AutoTrack

Horizontal Alignment

Picts Lane approaches the Western
relief road at a 90° angle on the outside
of a sharp radius

DMRB 9/93

Vertical Alignment on
tie in

The vertical alignment follows the
existing natural ground

DMRB TD 42/95

Proximity to
structures

The Junction is 20m away from a
building and 30m from a bridge

Design Speed

Size of
Vehicles Using
Junction

Design Criteria

Major road 7.3m

Design

Picts Lane 7.3m

OS Map

Carriageway widths

15m

15m

15m

Widening on tie in

10m entry / 13m exit

DMRB TD 42/95
Para 7.17 Clause
c.

Centre island

5.5m long and 3m wide

DMRB TD 42/95
Clause

120m

DMRB 9/93
Clause 1.9 Table
3; DMRB 42/95
Clause 7.6a

Geometry

Visibility

DMRB TD 42/95
Para 7.17

Corner Radii

SSD on approach
Picts Lane

B12798D8-JAC-REP-EHW-001

120m

60m

To provide a
pedestrian and
cyclists crossing
Departure from
DMRB – existing
conditions.
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Design Criteria / Philosophy

Item

Title

Visibility approach of
15m setback

SSD on major road

NMU
Provision,
Users Specific
Requirements

Design Criteria
Desirable

15m

120m

Remarks
Preferred

15m

120m

Provided

Source

15m

DMRB 42/95
Clause 7.6b

120m

DMRB 9/93
Clause 1.9 Table
3; DMRB 42/95
Clause 7.5

Visibility Splay

From a setback of 9m and ‘y’ distance of
120 m the driver shall have clear
visibility. Vegetation to be maintained.

DMRB TD
42/95Vol 6
Clause 7.6c
Table 7/1,
Clause 7.7
Figure 7/2

Footway on the
westbound

N/A

N/A

N/A

LTN 2/08 Clause
8.5.3

Separation of NMU
route from
Carriageway

1.5m

0.5m

1.0m

LTN 2/08 Clause
8.5.3

Cycleway

3m

3m

3m

LTN 2/08 Clause
8.5.3

Refuge Island Width
- Informal Cyclists
Crossing

4m

3m

3m

DMRB
Para 6.19
TA91/05

B12798D8-JAC-REP-EHW-001

Vegetation
clearance required
on the east of the
junction to provide
visibility along the
major road
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Table 28 Junction 23 Design Parameters
Design Criteria / Philosophy

Item

Title

Design Criteria
Desirable

Preferred

Absolute
Minimum

Remarks
Source

Design Speed on
Trunk Road

The major road, – Princes Risborough
Western Relief Road Rd – has a design
speed of 50mph (85kph).

DMRB 9/93
Clause 1.7 (As in
part existing)

Design Speed on
Access Road

The minor road, – A4010 Wycombe Rd
– has a speed limit of 50mph (85kph).

DMRB 9/93
Clause 1.7 (As
existing)

Type of Junction

Skew Junction Major/Minor Road.

DMRB TD 42/95
Clause 7.66 Fig
7/15

General

Max Legal Articulated vehicle (16.5m)

AutoTrack

Horizontal Alignment

The alignment of the PR Western Relief
Road – former Shootacre Rd –
approaches the minor road at an oblique
angle of 25°

DMRB TD 42/95
Clause 7.66 Fig
7/15

Vertical Alignment on
tie in

On the tie-in with the major road has a
grade of 0.76%

DMRB TD 42/95

Proximity to
structures

N/A

Design Speed

Size of
Vehicles Using
Junction

Geometric
Constraints

Major road 10.8

Design

Wycombe Rd has 5.7m

OS Map

Carriageway widths

15m

Widening on tie in

A 1:6 taper has been applied over a
distance of 30m on the entry, amended
to 35m after swept path analysis has
been carried out. 23m wide exit
provided.

DMRB TD 42/95
Para 7.17 Clause
c.

Centre island

Channelising island provided to improve
safety in turning movements.

DMRB TD 42/95
Clause 2.11 Fig
2/1 Clause 2.19
and 2.20

SSD on Wycombe
Rd

160m

Geometry

Visibility

B12798D8-JAC-REP-EHW-001

15m

160m

15m

DMRB TD 42/95
Para 7.17

Corner Radii

160m

DMRB 9/93
Clause 1.9 Table
3; DMRB 42/95
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Design Criteria / Philosophy

Item

Title

Design Criteria
Desirable

Preferred

Absolute
Minimum

Remarks
Source

Clause 7.6a
Visibility approach of
15m setback

SSD on major road

Visibility Splay

NMU
Provision,
Users Specific
Requirements

15m

160m

15m

160m

15m

DMRB 42/95
Clause 7.6b

160m

DMRB 9/93
Clause 1.9 Table
3; DMRB 42/95
Clause 7.5

From a setback of 9m and ‘y’ distance of
160 m the driver shall have clear
visibility. Vegetation to be maintained.

Footway on the
westbound

N/A

Separation of NMU
route from
Carriageway

N/A

Cycleway

N/A

Refuge Island Width
- Informal Pedestrian
Crossing

N/A

B12798D8-JAC-REP-EHW-001

DMRB TD
42/95Vol 6
Clause 7.6c
Table 7/1,
Clause 7.7
Figure 7/2
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Appendix E. Land Take
Area of rail affected m²

Area of land
taken m²

Area of
buildings
acquired m²

Area of
properties
affected m²

Chainage

-

4276

-

-

100-550

-

2904

-

-

625-1300

1100

No. Of
Properties

1300-1425

-

78

-

-

1425-1520

-

-

-

217

1520-1570

-

137

-

-

1570-1620

-

277

-

-

1600-1690

-

-

5591

-

1690-1825

-

3114

-

-

1825-1975

-

172

-

-

2060-2165

-

-

-

1077

2165-2265

14

285
(new rail bridge excluded)
-

-

-

255

2165-2275

5

-

-

-

2250-2300

-

4762

-

2300-2400

-

58740

-

-

2400-4480

-

4029

-

-

4520-5380

-

218

-

-

5460-5540

-

716

-

-

5475-5700

-

1112

-

-

5635-5970

-

171

-

-

5825-5960

-

-

2562

-

5975-6020

-

210

-

-

6050-6150

-

-

1527

-

6150-6175

-

604

-

-

6560-6710

-

126

-

-

6675-6725

-

-

-

220

6725-6750

-

2549

-

-

6750-7140

-

1598

-

-

7140-7240

-

-

1968

-

7200-7275

-

1539

-

-

7245-7320

(new rail bridge excluded)

-

605

-

7240-7330

-

247

-

-

7300-7330

-

51

-

-

7340-7360

-

417

-

-

7400-7480

-

109

-

-

7490-7555

285

84,494

17,015

1,769

-

B12798D8-JAC-REP-EHW-001

1

1

1

1
1

1

1
2

27
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Appendix F. Risk Register
Original Date
Revision No.
Revision Date.

30/08/2015
No. 1
13/04/2016

Created by:
Updated by:

Carlos Terol
Carlos Terol

Princess Risborough Western Relief Road Risk Register

Ref

H1

H2

H3

H4

H5

H6

Closed
(Y)

Description of risk, i.e. what is
the threat or opportunity to the
achievement of a business/project
objective
Delays to scheme programme
due to possession of the railway.
At least two years notification is
required prior to construction
Refusal of departures and
relaxations identified as part of
this study by the Local Highway
Authorities
Delays and cost increase due to
land and properties negotiations
which is not in the control of the
client leading to CPO (outside the
highway boundary)
Design changes leading to delays
to the scheme and cost increase if
additional mitigations are required
to accommodate existing
watercourses and flooding, such
as culverts or bridges
Design changes leading to delays
to the scheme and cost increase
due to inaccurate DTM (Digital
Terrain Model)
Design changes leading to delays
to the scheme and cost increase
due to gaps in project data

Assessment of untreated risk
Impact (15)

4

Probabili
ty (1 - 5)

5

Risk Treatment, i.e. what are we going to do about this risk

Untreated
score (don't
write in here)

Action

By when

20

Early and ongoing coordination with
Network Rail to mitigate
programme impact. Allow at least
two years prior to start on site.

Prior to
constructi
on

Previous
score

Variance

Owner

Impact
(1-5)

Probability
(1 - 5)

Residual
score

Client

4

3

12

20

-8

Client

Prelim
and
Detailed
Design

Client

5

1

5

15

-10

Client

By Whom

5

3

15

Seek early approval of departures
from standards

5

4

20

Start early negotiations with land
owners to avoid CPO.

Before
Constructi
on

Client

4

2

8

20

-12

Client

4

4

16

Carry out a flood risk assessment
and identify the need for relief
structures

Prelim
Design

Client

4

4

16

16

0

Client

5

4

20

Carry out a detailed topographical
survey to confirm the current
proposal

Prelim
Design

Client

5

2

10

20

-10

Client

20

Carry out gap analysis survey and
data collection and commission
surveys

Prelim
and
Detailed
Design

Client

5

2

10

20

-10

Client

Prelim
and
Detailed
Design

Client

4

2

8

16

-8

Client

During
Detailed
Design

Client

5

2

10

15

-5

Client

5

4

H7

Delays and cost increase to the
scheme due to service diversions

4

4

16

Early engagement with statutory
undertakers through C2, C3, and
C4 processes. Carry out utilities
mapping in advance to inform the
above processes and budget and
programme of the diversion works

H8

Archaeology and ancient
monuments are a potential risk
and so is the coordination with an
external ecology consultant.

5

3

15

Further archaeological survey and
scoping works are needed to inform
the mitigations

B12798D8-JAC-REP-EHW-001

Assessment of residual risk
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Original Date
Revision No.
Revision Date.

30/08/2015
No. 1
13/04/2016

Created by:
Updated by:

Carlos Terol
Carlos Terol

Princess Risborough Western Relief Road Risk Register

Ref

H9

H10

Closed
(Y)

Description of risk, i.e. what is
the threat or opportunity to the
achievement of a business/project
objective
Approval processes and BTVLEP
/ DfT role in reviewing /
overseeing technical work may
result in programme delays and
additional cost
Low spot within transition curve
underneath the proposed bridge
on Summerleys Road might
require positive drainage with cost
and programme implication.

H11

Pedestrian and cyclists crossing
layouts along the corridor and
junctions might not be suitable.

H12

Future junctions through the
development site might not be
feasible as they have not been
designed as part of this
commission.

H13

The proposed junction strategy
outline in section 4 of this report is
likely to change as part of the
Scheme development. This could
have cost and programme
implication which are not
quantifiable at this stage.

H14

The visibility check in 3D could
be the governing factor at
locations where the vertical
alignment is critical. This could
compromise the current proposal
since the current visibility check
would be no longer valid and an
alternative solution would be
required.

B12798D8-JAC-REP-EHW-001

Assessment of untreated risk
Impact (15)

4

3

3

3

5

4

Probabili
ty (1 - 5)

3

5

4

4

5

4

Risk Treatment, i.e. what are we going to do about this risk

Untreated
score (don't
write in here)

Action

By when

By Whom

Assessment of residual risk
Impact
(1-5)

Probability
(1 - 5)

Residual
score

Previous
score

Variance

Owner

12

Early engagement with BTVLEP /
DfT to confirm approval process
and timescales

Prelim
and
Detailed
Design

Client

4

2

8

12

-4

Client

15

Design a suitable drainage solution
within the project constraint.

Prelim
and
Detailed
Design

Client

3

2

6

15

-9

Client

12

Further survey of pedestrians and
cyclists flows should be carried out
to confirm proposed layouts.

Prelim
and
Detailed
Design

Client

3

2

6

12

-6

Client

12

A 3.5m wide median has been
provided through the development
route to accommodate right turn
lanes; however, further design work
should be carried out to ensure
suitability of these junctions.

Prelim
and
Detailed
Design

Client

3

2

6

12

-6

Client

25

Consideration of economic,
environmental and topographical
boundaries, taking into account
factors such as junction type,
geometry (including alignment,
gradient, curvature and visibility),
capacity and safety are assessed.

Prelim
and
Detailed
Design

Client

4

3

12

25

-13

Client

16

Carry out full visibility check in 3D
based on accurate topographical
survey and appropriate junction
layout

Prelim
and
Detailed
Design

Client

4

2

8

16

-8

Client
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Appendix G. HERR Forms
S WI 05 Attachment 7.1

DESIGN HAZARD ELIMINATION AND RISK REDUCTION (HE & RR) FORM – Rev. 1, April 2007

Project name: Princes Risborough Western Relief
Road
Project No: B12798D8

Ref.

A–
001

Phase
C/M/D/U
aW

Doc. Ref.:

Activity

Flooding

A–
002

Earthworks

A–
003

Vehicles coming in: Right
turn

A–
004

Vehicles coming in: Left
turn

A–
005

Vehicles coming out: Right
turn

A–
006

Vehicles coming out: Left
turn

A–
007

Vehicle/Pedestrians
interface

B12798D8-JAC-REP-EHW-001

Design stage: Option Selection

Potential Hazards

Flooding

Contaminated Land. Site
location previously utilised as a
landfill site.

Queue on the trunk road

Insufficient space to
manoeuvre

Revision: 0

Person(s) at
Risk

Maintenance
Operatives
and Public

RR
H/M/L

M

Engineering Discipline: Civil - Highways
Prepared by: D Garcia-C

Design Measures to Eliminate
Hazards

Cannot be eliminated. The
Junction is not within a flood
zone.

Maintenance
Operatives

M

Users

L

Junction has been designed and
to provide appropriate capacity.
(Right turn lane)

Users

L

Corner radii provided and
junction auto tracked to provide
required manoeuvrability

Cannot be eliminated

Date: 03/11/2015

Structure: Junction 1a (Staggered Junction)
Checked by: C Dixon

Design Measures to Reduce
Risk
Drainage strategy produced to
remove surface water from
junction. (i.e. 1 in 100 yr. flood
capacity)

None

Risk eliminated

Risk eliminated

Residual Risk (to inform
construction teams)

Flooding strategy to be produced for
junction.
Contractor to undertake conduct
ground investigation survey prior to
works and ensuring appropriate
PPE and material storage is
provided
None

None

Cannot be eliminated

Designated Clear Area for right
turning vehicles. Give way
signage and adequate sight lines
for exiting traffic.

Signposting and visibility splay at
appropriate stage.

M

Swept Path Analysis undertaken
to ensure junction
manoeuvrability

Risk eliminated

None

M

Cannot be eliminated

Provision of dedicated and
combined pedestrian and cycle
path

Appropriate signposting

Collisions between exiting and
incoming vehicles

Users

L

Insufficient space to
manoeuvre

Users

Collisions between vehicles
and pedestrians

Users

70

Date: 09/11/2015

Included on Drawing
No(s). or other doc.
(give ref.)
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Cannot be eliminated

Traffic management required
during construction. Dedicated
pedestrian access to be
provided.

Construction strategy to be
produced

H

Junctions to be widened and
vegetation removed

Vegetation to be maintained

Vegetation to be maintained

Maintenance,
Operatives
and Public

M

Will be provided for pedestrian
and cycle traffic

Lighting strategy to be produced
at appropriate stage

Emergency lighting to be provided in
compounds.

Maintenance,
Operatives
and Public

H

Cannot be eliminated

Obtain C2 Locations

Trial holes to be undertaken prior to
detailed design

Construction of tie in to
local highway

Collisions between public and
construction traffic

Operatives
and Public

M

A–
009

Entrance to the trunk road
from local highway

Lack of visibility

Maintenance,
Operatives

A–
010

Lighting

A–
011

Lack of visibility at night

Construction in proximity to
existing services/utilities

Phase
C =

Utilities strike

Severity of Injury

Probability (Prob.)

Construct

H:

Major, Fatal or long term disabling injury or illness.

H:

Highly likely

M = Maintain / Clean

M:

Moderate injury or illness

M:

Likely event

D =

L:

Minor injury/ illness

L:

Possible

Demolish and/or Adapt

M H

UaW Use as Work[place

B12798D8-JAC-REP-EHW-001

Risk Rating (RR)

Prob. (LMH)

A–
008

H

L

M H

L

L

M

Severity (LMH)

71

Note – the purpose of Risk Rating is to
determine which risks are significant. It is
a subjective process, not an absolute or
precise determination.

Hierarchy of Mitigation
1.

Eliminate hazard (design out)

2.

Reduce risk at source (amend design)

3.

Provide risk information (add to design)
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S WI 05 Attachment 7.1

DESIGN HAZARD ELIMINATION AND RISK REDUCTION (HE & RR) FORM – Rev. 1, April 2007

Project name: Princes Risborough Western Relief
Road
Project No: B12798D8

Ref.

A–
001

Phase
C/M/D/U
aW
M/UaW

Doc. Ref.:

Activity

Flooding

A–
002

C/D

A–
003

UaW

Vehicles coming in: Right
turn

A–
004

UaW

Vehicles coming in: Left
turn

A–
005

UaW

Vehicles coming out: Right
turn

A–
006

UaW

Vehicles coming out: Left
turn

UaW

Vehicle/Pedestrians
interface

C/M

Construction of tie in to
local highway

A–
007
A–
008

Earthworks

B12798D8-JAC-REP-EHW-001

Design stage: Option Selection

Potential Hazards

Flooding

Contaminated Land. Site
location previously utilised as a
landfill site.

Queue on the trunk road

Insufficient space to
manoeuvre

Revision: 0

Person(s) at
Risk

Maintenance
Operatives
and Public

RR
H/M/L

M

Engineering Discipline: Civil - Highways
Prepared by: D Garcia-C

Design Measures to Eliminate
Hazards

Cannot be eliminated. The
Junction is not within a flood
zone.

Maintenance
Operatives

M

Users

L

Junction has been designed and
to provide appropriate capacity.
(Right turn lane)

Users

L

Corner radii provided and
junction auto tracked to provide
required manoeuvrability

Cannot be eliminated

Date: 03/11/2015

Structure: Junction 1b (Staggered Junction)
Checked by: C Dixon

Design Measures to Reduce
Risk
Drainage strategy produced to
remove surface water from
junction. (i.e. 1 in 100 yr. flood
capacity)

None

Risk eliminated

Risk eliminated

Residual Risk (to inform
construction teams)

Flooding strategy to be produced for
junction.
Contractor to undertake conduct
ground investigation survey prior to
works and ensuring appropriate
PPE and material storage is
provided
None

None

Cannot be eliminated

Designated Clear Area for right
turning vehicles. Give way
signage and adequate sight lines
for exiting traffic.

Signposting and visibility splay at
appropriate stage.

M

Swept Path Analysis undertaken
to ensure junction
manoeuvrability

Risk eliminated

None

M

Cannot be eliminated

Provision of dedicated and
combined pedestrian and cycle
path

Appropriate signposting

Cannot be eliminated

Traffic management required
during construction. Dedicated
pedestrian access to be
provided.

Construction strategy to be
produced

Collisions between exiting and
incoming vehicles

Users

L

Insufficient space to
manoeuvre

Users

Collisions between vehicles
and pedestrians

Users

Collisions between public and
construction traffic

Operatives
and Public

M
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M/UaW

A–
010

M/UaW

A–
011

C/D

Entrance to the trunk road
from local highway

Lack of visibility at night

Lighting

Construction in proximity to
existing services/utilities

Phase
C =

Lack of visibility

Utilities strike

Maintenance,
Operatives

H

Junctions to be widened and
vegetation removed

Vegetation to be maintained

Vegetation to be maintained

Maintenance,
Operatives
and Public

M

Will be provided for pedestrian
and cycle traffic

Lighting strategy to be produced
at appropriate stage

Emergency lighting to be provided in
compounds.

Maintenance,
Operatives
and Public

H

Cannot be eliminated

Obtain C2 Locations

Trial holes to be undertaken prior to
detailed design

Severity of Injury

Probability (Prob.)

Construct

H:

Major, Fatal or long term disabling injury or illness.

H:

Highly likely

M = Maintain / Clean

M:

Moderate injury or illness

M:

Likely event

D =

L:

Minor injury/ illness

L:

Possible

Demolish and/or Adapt

M H

UaW Use as Work[place

B12798D8-JAC-REP-EHW-001

Risk Rating (RR)

Prob. (LMH)

A–
009

H

L

M H

L

L

M

Severity (LMH)

73

Note – the purpose of Risk Rating is to
determine which risks are significant. It is
a subjective process, not an absolute or
precise determination.

Hierarchy of Mitigation
1.

Eliminate hazard (design out)

2.

Reduce risk at source (amend design)

3.

Provide risk information (add to design)
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S WI 05 Attachment 7.1

DESIGN HAZARD ELIMINATION AND RISK REDUCTION (HE & RR) FORM – Rev. 1, April 2007

Project name: Princes Risborough Western Relief
Road
Project No: B12798D8

Ref.

A–
001

Phase
C/M/D/U
aW
M/UaW

Doc. Ref.:

Activity

Flooding

A–
002

C/D

A–
003

UaW

Vehicles coming in: Right
turn

A–
004

UaW

Vehicles coming in: Left
turn

A–
005

UaW

Vehicles coming out: Right
turn

A–
006

UaW

Vehicles coming out: Left
turn

UaW

Vehicle/Pedestrians
interface

C/M

Construction of tie in to
local highway

A–
007
A–
008

Earthworks

B12798D8-JAC-REP-EHW-001

Design stage: Option Selection

Potential Hazards

Flooding

Contaminated Land. Site
location previously utilised as a
landfill site.

Queue on the trunk road

Insufficient space to
manoeuvre

Revision: 0

Person(s) at
Risk

Maintenance
Operatives
and Public

RR
H/M/L

M

Engineering Discipline: Civil - Highways
Prepared by: D Garcia-C

Design Measures to Eliminate
Hazards

Cannot be eliminated. The
Junction is not within a flood
zone.

Maintenance
Operatives

M

Users

L

Junction has been designed and
to provide appropriate capacity.
(Right turn lane)

Users

L

Corner radii provided and
junction auto tracked to provide
required manoeuvrability

Cannot be eliminated

Date: 03/11/2015

Structure: Junction 5 (T - Junction)
Checked by: C Dixon

Design Measures to Reduce
Risk
Drainage strategy produced to
remove surface water from
junction. (i.e. 1 in 100 yr. flood
capacity)

None

Risk eliminated

Risk eliminated

Residual Risk (to inform
construction teams)

Flooding strategy to be produced for
junction.
Contractor to undertake conduct
ground investigation survey prior to
works and ensuring appropriate
PPE and material storage is
provided
None

None

Cannot be eliminated

Designated Clear Area for right
turning vehicles. Give way
signage and adequate sight lines
for exiting traffic.

Signposting and visibility splay at
appropriate stage.

M

Swept Path Analysis undertaken
to ensure junction
manoeuvrability

Risk eliminated

None

M

Cannot be eliminated

Provision of dedicated and
combined pedestrian and cycle
path

Appropriate signposting

Cannot be eliminated

Traffic management required
during construction. Dedicated
pedestrian access to be
provided.

Construction strategy to be
produced

Collisions between exiting and
incoming vehicles

Users

L

Insufficient space to
manoeuvre

Users

Collisions between vehicles
and pedestrians

Users

Collisions between public and
construction traffic

Operatives
and Public

M
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M/UaW

A–
010

M/UaW

A–
011

C/D

Entrance to the trunk road
from local highway

Lack of visibility at night

Lighting

Construction in proximity to
existing services/utilities

Phase
C =

Lack of visibility

Utilities strike

Maintenance,
Operatives

H

Junctions to be widened and
vegetation removed

Vegetation to be maintained

Vegetation to be maintained

Maintenance,
Operatives
and Public

M

Will be provided for pedestrian
and cycle traffic

Lighting strategy to be produced
at appropriate stage

Emergency lighting to be provided in
compounds.

Maintenance,
Operatives
and Public

H

Cannot be eliminated

Obtain C2 Locations

Trial holes to be undertaken prior to
detailed design

Severity of Injury

Probability (Prob.)

Construct

H:

Major, Fatal or long term disabling injury or illness.

H:

Highly likely

M = Maintain / Clean

M:

Moderate injury or illness

M:

Likely event

D =

L:

Minor injury/ illness

L:

Possible

Demolish and/or Adapt

M H

UaW Use as Work[place

B12798D8-JAC-REP-EHW-001

Risk Rating (RR)

Prob. (LMH)

A–
009

H

L

M H

L

L

M

Severity (LMH)

75

Note – the purpose of Risk Rating is to
determine which risks are significant. It is
a subjective process, not an absolute or
precise determination.

Hierarchy of Mitigation
1.

Eliminate hazard (design out)

2.

Reduce risk at source (amend design)

3.

Provide risk information (add to design)
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S WI 05 Attachment 7.1

DESIGN HAZARD ELIMINATION AND RISK REDUCTION (HE & RR) FORM – Rev. 1, April 2007

Project name: Princes Risborough Western Relief
Road
Project No: B12798D8

Ref.

A–
001

Phase
C/M/D/U
aW
M/UaW

Doc. Ref.:

Activity

Flooding

A–
002

C/D

A–
003

UaW

Vehicles coming in: Right
turn

A–
004

UaW

Vehicles coming in: Left
turn

A–
005

UaW

Vehicles coming out: Right
turn

A–
006

UaW

Vehicles coming out: Left
turn

UaW

Vehicle/Pedestrians
interface

C/M

Construction of tie in to
local highway

A–
007
A–
008

Earthworks

B12798D8-JAC-REP-EHW-001

Design stage: Option Selection

Potential Hazards

Flooding

Contaminated Land. Site
location previously utilised as a
landfill site.

Queue on the trunk road

Insufficient space to
manoeuvre

Revision: 0

Person(s) at
Risk

Maintenance
Operatives
and Public

RR
H/M/L

M

Engineering Discipline: Civil - Highways
Prepared by: D Garcia-C

Design Measures to Eliminate
Hazards

Cannot be eliminated. The
Junction is not within a flood
zone.

Maintenance
Operatives

M

Users

L

Junction has been designed and
to provide appropriate capacity.
(Right turn lane)

Users

L

Corner radii provided and
junction auto tracked to provide
required manoeuvrability

Cannot be eliminated

Date: 03/11/2015

Structure: Junction 6 (T - Junction)
Checked by: C Dixon

Design Measures to Reduce
Risk
Drainage strategy produced to
remove surface water from
junction. (i.e. 1 in 100 yr. flood
capacity)

None

Risk eliminated

Risk eliminated

Residual Risk (to inform
construction teams)

Flooding strategy to be produced for
junction.
Contractor to undertake conduct
ground investigation survey prior to
works and ensuring appropriate
PPE and material storage is
provided
None

None

Cannot be eliminated

Designated Clear Area for right
turning vehicles. Give way
signage and adequate sight lines
for exiting traffic.

Signposting and visibility splay at
appropriate stage.

M

Swept Path Analysis undertaken
to ensure junction
manoeuvrability

Risk eliminated

None

M

Cannot be eliminated

Provision of dedicated and
combined pedestrian and cycle
path

Appropriate signposting

Cannot be eliminated

Traffic management required
during construction. Dedicated
pedestrian access to be
provided.

Construction strategy to be
produced

Collisions between exiting and
incoming vehicles

Users

L

Insufficient space to
manoeuvre

Users

Collisions between vehicles
and pedestrians

Users

Collisions between public and
construction traffic

Operatives
and Public

M
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M/UaW

A–
010

M/UaW

A–
011

C/D

Entrance to the trunk road
from local highway

Lack of visibility at night

Lighting

Construction in proximity to
existing services/utilities

Phase
C =

Lack of visibility

Utilities strike

Maintenance,
Operatives

H

Junctions to be widened and
vegetation removed

Vegetation to be maintained

Vegetation to be maintained

Maintenance,
Operatives
and Public

M

Will be provided for pedestrian
and cycle traffic

Lighting strategy to be produced
at appropriate stage

Emergency lighting to be provided in
compounds.

Maintenance,
Operatives
and Public

H

Cannot be eliminated

Obtain C2 Locations

Trial holes to be undertaken prior to
detailed design

Severity of Injury

Probability (Prob.)

Construct

H:

Major, Fatal or long term disabling injury or illness.

H:

Highly likely

M = Maintain / Clean

M:

Moderate injury or illness

M:

Likely event

D =

L:

Minor injury/ illness

L:

Possible

Demolish and/or Adapt

M H

UaW Use as Work[place

B12798D8-JAC-REP-EHW-001

Risk Rating (RR)

Prob. (LMH)

A–
009

H

L

M H

L

L

M

Severity (LMH)

77

Note – the purpose of Risk Rating is to
determine which risks are significant. It is
a subjective process, not an absolute or
precise determination.

Hierarchy of Mitigation
1.

Eliminate hazard (design out)

2.

Reduce risk at source (amend design)

3.

Provide risk information (add to design)

Feasibility Study

S WI 05 Attachment 7.1

DESIGN HAZARD ELIMINATION AND RISK REDUCTION (HE & RR) FORM – Rev. 1, April 2007

Project name: Princes Risborough Western Relief
Road
Project No: B12798D8

Ref.

A–
001

A–
002

Phase
C/M/D/U
aW
M/UaW

C/D

Activity

Flooding

Earthworks

Design stage: Option Selection

Doc. Ref.:

Potential Hazards

Flooding

Contaminated Land. Site
location previously utilised as a
landfill site.

Revision: 0

Person(s) at
Risk

Maintenance
Operatives
and Public

Maintenance
Operatives

RR
H/M/L

M

M

Engineering Discipline: Civil - Highways
Prepared by: D Garcia-C

Design Measures to Eliminate
Hazards

Cannot be eliminated. The
Junction is not within a flood
zone.

Cannot be eliminated

UaW
A–
003

A–
004

A–
005

A–
006

Vehicles coming into
Roundabout

UaW

UaW

UaW

Vehicles coming into
Roundabout

Vehicles coming into
Roundabout

Vehicles coming out

B12798D8-JAC-REP-EHW-001

Queue on the trunk road

Insufficient space to
manoeuvre

Collisions with other vehicle
driving on the Roundabout.

Insufficient space to
manoeuvre

Users

Users

Users

Users

L

Cannot be eliminated

L

Swept path Analysis to be
undertaken to ensure
manoeuvrability and Entry flaring
Sufficient for 16.5m Articulated
Vehicle

Date: 03/11/2015

Checked by: C Dixon

Design Measures to Reduce
Risk
Drainage strategy produced to
remove surface water from
junction. (i.e. 1 in 100 yr. flood
capacity)

None

Trunk Road to have two lane
approaches to aid traffic flow
encouraging vehicles to choose
lane appropriate to their intended
destination. Roundabout
dimensions to be appropriate to
expected traffic flows.

Risk eliminated

L

Cannot be eliminated

Visibility (sight lines) to allow
unobstructed view of at least the
Right Quarter of the Roundabout
15m prior to and at the give way
point.

M

Roundabout will be auto tracked
to provide enough
manoeuvrability for an
articulated vehicle 16.5 m

Risk eliminated
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Structure: Junction 7 (Roundabout)

Residual Risk (to inform
construction teams)

Flooding strategy to be produced for
junction.
Contractor to undertake conduct
ground investigation survey prior to
works and ensuring appropriate
PPE and material storage is
provided

Queues for high traffic flows during
peak occasions.

None

Signposting and visibility splay at
appropriate stage.

None

Date: 09/11/2015

Included on Drawing
No(s). or other doc.
(give ref.)

Feasibility Study

A–
008

UaW

Vehicle/Pedestrians
interface

C/M

Construction of the
roundabout affecting the
traffic on the local highway

A–
009

M/UaW

A–
010

C/D

Utilities in highway at tie ins
to the roundabout

Phase
C =

Provision of dedicated and
combined pedestrian and cycle
path

Appropriate signposting

M

Cannot be eliminated

Traffic management required
during construction. Dedicated
Pedestrian access to be
provided

Construction strategy to be
produced

Maintenance,
Operatives
and Public

M

Lighting to be provided for
pedestrian and cycle traffic

Lighting strategy to be produced
at appropriate stage

Emergency lighting provided in
compounds.

Maintenance,
Operatives
and Public

H

Cannot be eliminated

Obtained C2 Locations

Trial holes to be undertaken prior to
detailed design

Users

Collisions between public and
construction traffic

Operatives
and Public

Visibility at night

Lighting

Cannot be eliminated

Collisions between vehicles
and pedestrians

Utilities strike/injury to personal

M

Severity of Injury

Probability (Prob.)

Construct

H:

Major, Fatal or long term disabling injury or illness.

H:

Highly likely

M = Maintain / Clean

M:

Moderate injury or illness

M:

Likely event

D =

L:

Minor injury/ illness

L:

Possible

Demolish and/or Adapt

M H

UaW Use as Work[place

B12798D8-JAC-REP-EHW-001

Risk Rating (RR)

Prob. (LMH)

A–
007

H

L

M H

L

L

M

Severity (LMH)

79

Note – the purpose of Risk Rating is to
determine which risks are significant. It is
a subjective process, not an absolute or
precise determination.

Hierarchy of Mitigation
1.

Eliminate hazard (design out)

2.

Reduce risk at source (amend design)

3.

Provide risk information (add to design)

Feasibility Study

S WI 05 Attachment 7.1

DESIGN HAZARD ELIMINATION AND RISK REDUCTION (HE & RR) FORM – Rev. 1, April 2007

Project name: Princes Risborough Western Relief
Road
Project No: B12798D8

Ref.

A–
001

A–
002

Phase
C/M/D/U
aW
M/UaW

C/D

Activity

Flooding

Earthworks

Design stage: Option Selection

Doc. Ref.:

Potential Hazards

Flooding

Contaminated Land. Site
location previously utilised as a
landfill site.

Revision: 0

Person(s) at
Risk

Maintenance
Operatives
and Public

Maintenance
Operatives

RR
H/M/L

M

M

Engineering Discipline: Civil - Highways
Prepared by: D Garcia-C

Design Measures to Eliminate
Hazards

Cannot be eliminated. The
Junction is not within a flood
zone.

Cannot be eliminated

UaW
A–
003

A–
004

A–
005

A–
006

Vehicles coming into
Roundabout

UaW

UaW

UaW

Vehicles coming into
Roundabout

Vehicles coming into
Roundabout

Vehicles coming out

B12798D8-JAC-REP-EHW-001

Queue on the trunk road

Insufficient space to
manoeuvre

Collisions with other vehicle
driving on the Roundabout.

Insufficient space to
manoeuvre

Users

Users

Users

Users

L

Cannot be eliminated

L

Swept path Analysis to be
undertaken to ensure
manoeuvrability and Entry flaring
Sufficient for 16.5m Articulated
Vehicle

Date: 03/11/2015

Checked by: C Dixon

Design Measures to Reduce
Risk
Drainage strategy produced to
remove surface water from
junction. (i.e. 1 in 100 yr. flood
capacity)

None

Trunk Road to have two lane
approaches to aid traffic flow
encouraging vehicles to choose
lane appropriate to their intended
destination. Roundabout
dimensions to be appropriate to
expected traffic flows.

Risk eliminated

L

Cannot be eliminated

Visibility (sight lines) to allow
unobstructed view of at least the
Right Quarter of the Roundabout
15m prior to and at the give way
point.

M

Roundabout will be auto tracked
to provide enough
manoeuvrability for an
articulated vehicle 16.5 m

Risk eliminated
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Structure: Junction 11 (Roundabout)

Residual Risk (to inform
construction teams)

Flooding strategy to be produced for
junction.
Contractor to undertake conduct
ground investigation survey prior to
works and ensuring appropriate
PPE and material storage is
provided

Queues for high traffic flows during
peak occasions.

None

Signposting and visibility splay at
appropriate stage.

None

Date: 09/11/2015

Included on Drawing
No(s). or other doc.
(give ref.)

Feasibility Study

A–
008

UaW

Vehicle/Pedestrians
interface

C/M

Construction of the
roundabout affecting the
traffic on the local highway

A–
009

M/UaW

A–
010

C/D

Utilities in highway at tie ins
to the roundabout

Phase
C =

Provision of dedicated and
combined pedestrian and cycle
path

Appropriate signposting

M

Cannot be eliminated

Traffic management required
during construction. Dedicated
Pedestrian access to be
provided

Construction strategy to be
produced

Maintenance,
Operatives
and Public

M

Lighting to be provided for
pedestrian and cycle traffic

Lighting strategy to be produced
at appropriate stage

Emergency lighting provided in
compounds.

Maintenance,
Operatives
and Public

H

Cannot be eliminated

Obtained C2 Locations

Trial holes to be undertaken prior to
detailed design

Users

Collisions between public and
construction traffic

Operatives
and Public

Visibility at night

Lighting

Cannot be eliminated

Collisions between vehicles
and pedestrians

Utilities strike/injury to personal

M

Severity of Injury

Probability (Prob.)

Construct

H:

Major, Fatal or long term disabling injury or illness.

H:

Highly likely

M = Maintain / Clean

M:

Moderate injury or illness

M:

Likely event

D =

L:

Minor injury/ illness

L:

Possible

Demolish and/or Adapt

M H

UaW Use as Work[place

B12798D8-JAC-REP-EHW-001

Risk Rating (RR)

Prob. (LMH)

A–
007

H

L

M H

L

L

M

Severity (LMH)

81

Note – the purpose of Risk Rating is to
determine which risks are significant. It is
a subjective process, not an absolute or
precise determination.

Hierarchy of Mitigation
1.

Eliminate hazard (design out)

2.

Reduce risk at source (amend design)

3.

Provide risk information (add to design)

Feasibility Study

S WI 05 Attachment 7.1

DESIGN HAZARD ELIMINATION AND RISK REDUCTION (HE & RR) FORM – Rev. 1, April 2007

Project name: Princes Risborough Western Relief
Road
Project No: B12798D8

Ref.

A–
001

Phase
C/M/D/U
aW
M/UaW

Doc. Ref.:

Activity

Flooding

A–
002

C/D

A–
003

UaW

Vehicles coming in: Right
turn

A–
004

UaW

Vehicles coming in: Left
turn

A–
005

UaW

Vehicles coming out: Right
turn

A–
006

UaW

Vehicles coming out: Left
turn

UaW

Vehicle/Pedestrians
interface

C/M

Construction of tie in to
local highway

A–
007
A–
008

Earthworks

B12798D8-JAC-REP-EHW-001

Design stage: Option Selection

Potential Hazards

Flooding

Contaminated Land. Site
location previously utilised as a
landfill site.

Queue on the trunk road

Insufficient space to
manoeuvre

Revision: 0

Person(s) at
Risk

Maintenance
Operatives
and Public

RR
H/M/L

M

Engineering Discipline: Civil - Highways
Prepared by: D Garcia-C

Design Measures to Eliminate
Hazards

Cannot be eliminated. The
Junction is not within a flood
zone.

Maintenance
Operatives

M

Users

L

Junction has been designed and
to provide appropriate capacity.
(Right turn lane)

Users

L

Corner radii provided and
junction auto tracked to provide
required manoeuvrability

Cannot be eliminated

Date: 03/11/2015

Structure: Junction 13 (Skew - Junction)
Checked by: C Dixon

Design Measures to Reduce
Risk
Drainage strategy produced to
remove surface water from
junction. (i.e. 1 in 100 yr. flood
capacity)

None

Risk eliminated

Risk eliminated

Residual Risk (to inform
construction teams)

Flooding strategy to be produced for
junction.
Contractor to undertake conduct
ground investigation survey prior to
works and ensuring appropriate
PPE and material storage is
provided
None

None

Cannot be eliminated

Designated Clear Area for right
turning vehicles. Give way
signage and adequate sight lines
for exiting traffic.

Signposting and visibility splay at
appropriate stage.

M

Swept Path Analysis undertaken
to ensure junction
manoeuvrability

Risk eliminated

None

M

Cannot be eliminated

Provision of dedicated and
combined pedestrian and cycle
path

Appropriate signposting

Cannot be eliminated

Traffic management required
during construction. Dedicated
pedestrian access to be
provided.

Construction strategy to be
produced

Collisions between exiting and
incoming vehicles

Users

L

Insufficient space to
manoeuvre

Users

Collisions between vehicles
and pedestrians

Users

Collisions between public and
construction traffic

Operatives
and Public

M

82

Date: 09/11/2015

Included on Drawing
No(s). or other doc.
(give ref.)

Feasibility Study

M/UaW

A–
010

C/D

A–
011

M/UaW

Entrance to the trunk road
from local highway

Lack of visibility at night

Lighting

Construction in proximity to
existing services/utilities

Phase
C =

Lack of visibility

Utilities strike

Maintenance,
Operatives

H

Junctions to be widened and
vegetation removed

Vegetation to be maintained

Vegetation to be maintained

Maintenance,
Operatives
and Public

M

Will be provided for pedestrian
and cycle traffic

Lighting strategy to be produced
at appropriate stage

Emergency lighting to be provided in
compounds.

Maintenance,
Operatives
and Public

H

Cannot be eliminated

Obtain C2 Locations

Trial holes to be undertaken prior to
detailed design

Severity of Injury

Probability (Prob.)

Construct

H:

Major, Fatal or long term disabling injury or illness.

H:

Highly likely

M = Maintain / Clean

M:

Moderate injury or illness

M:

Likely event

D =

L:

Minor injury/ illness

L:

Possible

Demolish and/or Adapt

M H

UaW Use as Work[place

B12798D8-JAC-REP-EHW-001

Risk Rating (RR)

Prob. (LMH)

A–
009

H

L

M H

L

L

M

Severity (LMH)

83

Note – the purpose of Risk Rating is to
determine which risks are significant. It is
a subjective process, not an absolute or
precise determination.

Hierarchy of Mitigation
1.

Eliminate hazard (design out)

2.

Reduce risk at source (amend design)

3.

Provide risk information (add to design)

Feasibility Study

S WI 05 Attachment 7.1

DESIGN HAZARD ELIMINATION AND RISK REDUCTION (HE & RR) FORM – Rev. 1, April 2007

Project name: Princes Risborough Western Relief
Road
Project No: B12798D8

Ref.

A–
001

Phase
C/M/D/U
aW
M/UaW

Doc. Ref.:

Activity

Flooding

A–
002

C/D

A–
003

UaW

Vehicles coming in: Right
turn

A–
004

UaW

Vehicles coming in: Left
turn

A–
005

UaW

Vehicles coming out: Right
turn

A–
006

UaW

Vehicles coming out: Left
turn

UaW

Vehicle/Pedestrians
interface

C/M

Construction of tie in to
local highway

A–
007
A–
008

Earthworks

B12798D8-JAC-REP-EHW-001

Design stage: Option Selection

Potential Hazards

Flooding

Contaminated Land. Site
location previously utilised as a
landfill site.

Queue on the trunk road

Insufficient space to
manoeuvre

Revision: 0

Person(s) at
Risk

Maintenance
Operatives
and Public

RR
H/M/L

M

Engineering Discipline: Civil - Highways
Prepared by: D Garcia-C

Design Measures to Eliminate
Hazards

Cannot be eliminated. The
Junction is not within a flood
zone.

Maintenance
Operatives

M

Users

L

Junction has been designed and
to provide appropriate capacity.
(Right turn lane)

Users

L

Corner radii provided and
junction auto tracked to provide
required manoeuvrability

Cannot be eliminated

Date: 03/11/2015

Structure: Junction 16 (T- Junction)
Checked by: C Dixon

Design Measures to Reduce
Risk
Drainage strategy produced to
remove surface water from
junction. (i.e. 1 in 100 yr. flood
capacity)

None

Risk eliminated

Risk eliminated

Residual Risk (to inform
construction teams)

Flooding strategy to be produced for
junction.
Contractor to undertake conduct
ground investigation survey prior to
works and ensuring appropriate
PPE and material storage is
provided
None

None

Cannot be eliminated

Designated Clear Area for right
turning vehicles. Give way
signage and adequate sight lines
for exiting traffic.

Signposting and visibility splay at
appropriate stage.

M

Swept Path Analysis undertaken
to ensure junction
manoeuvrability

Risk eliminated

None

M

Cannot be eliminated

Provision of dedicated and
combined pedestrian and cycle
path

Appropriate signposting

Cannot be eliminated

Traffic management required
during construction. Dedicated
pedestrian access to be
provided.

Construction strategy to be
produced

Collisions between exiting and
incoming vehicles

Users

L

Insufficient space to
manoeuvre

Users

Collisions between vehicles
and pedestrians

Users

Collisions between public and
construction traffic

Operatives
and Public

M

84

Date: 09/11/2015

Included on Drawing
No(s). or other doc.
(give ref.)

Feasibility Study

M/UaW

A–
010

M/UaW

Lighting

C/D

Construction in proximity to
existing services/utilities

A–
011

Entrance to the trunk road
from local highway

Lack of visibility at night

Phase
C =

Lack of visibility

Utilities strike

Maintenance,
Operatives

H

Junctions to be widened and
vegetation removed

Vegetation to be maintained

Vegetation to be maintained

Maintenance,
Operatives
and Public

M

Will be provided for pedestrian
and cycle traffic

Lighting strategy to be produced
at appropriate stage

Emergency lighting to be provided in
compounds.

Maintenance,
Operatives
and Public

H

Cannot be eliminated

Obtain C2 Locations

Trial holes to be undertaken prior to
detailed design

Severity of Injury

Probability (Prob.)

Construct

H:

Major, Fatal or long term disabling injury or illness.

H:

Highly likely

M = Maintain / Clean

M:

Moderate injury or illness

M:

Likely event

D =

L:

Minor injury/ illness

L:

Possible

Demolish and/or Adapt

M H

UaW Use as Work[place

B12798D8-JAC-REP-EHW-001

Risk Rating (RR)

Prob. (LMH)

A–
009

H

L

M H

L

L

M

Severity (LMH)

85

Note – the purpose of Risk Rating is to
determine which risks are significant. It is
a subjective process, not an absolute or
precise determination.

Hierarchy of Mitigation
1.

Eliminate hazard (design out)

2.

Reduce risk at source (amend design)

3.

Provide risk information (add to design)

Feasibility Study

S WI 05 Attachment 7.1

DESIGN HAZARD ELIMINATION AND RISK REDUCTION (HE & RR) FORM – Rev. 1, April 2007

Project name: Princes Risborough Western Relief
Road
Project No: B12798D8

Ref.

A–
001

A–
002

Phase
C/M/D/U
aW
C/M/D/U
aW

C/UaW

Design stage: Option Selection

Doc. Ref.:

Activity

Flooding

Earthworks

Potential Hazards

Flooding

Contaminated Land. Site
location previously utilised as a
landfill site.

Engineering Discipline: Civil - Highways

Structure: Junction 18 (Roundabout)

Revision: 0

Prepared by: D Garcia-C

Date: 03/11/2015

Checked by: C Dixon

Date: 09/11/2015

Revision: 1

Prepared by: D Lockwood

Date: 05/04/2016

Checked by: M Zegmou

Date: 11/04/2016

Person(s) at
Risk

Maintenance
Operatives
and Public

Maintenance
Operatives

RR
H/M/L

L

M

Design Measures to Eliminate
Hazards

Cannot be eliminated. The
Junction is not within a flood
zone.

Cannot be eliminated

Design Measures to Reduce
Risk
Drainage strategy produced to
remove surface water from
junction. (i.e. 1 in 100 yr. flood
capacity)

None

Residual Risk (to inform
construction teams)

Flooding strategy to be produced for
junction.
Contractor to undertake ground
investigation survey prior to works
and ensuring appropriate PPE and
material storage is provided

Design to enable as much of the
tie-in to be as offline as possible.

A–
003

C

Tie-in of the Station Rd by
its northwest approach onto
mini-roundabout in a busy
area due to proximity to the
Rail Station and
commercial park.

Traffic Congestion/Collisions

All

L

Consider construction activities
as much of the new tie-in
pavements and infrastructure
can be constructed as offline as
possible.
Consider off-peak road closures
during works

Consider design to enable offline
construction wherever possible.

At preliminary design stage

Traffic Management during
working hours.
Consider construction of
temporary running lanes to ease
congestion where appropriate

A–
004

A–
007

UaW

UaW

Vehicles coming into miniroundabout

Vehicles coming into miniroundabout

B12798D8-JAC-REP-EHW-001

Insufficient space to
manoeuvre

Collisions with other vehicle
driving on the mini-roundabout.

Users

Users

L

L

Swept path Analysis to be
undertaken to ensure
manoeuvrability and Entry flaring
Sufficient for 15.5m Articulated
Vehicle

Cannot be eliminated

86

Risk eliminated

Visibility (sight lines) to allow
unobstructed view of at least the
Right Quarter of the miniroundabout 15m prior to and at
the give way point.

None

Signposting and visibility splay at
appropriate stage.

Included on Drawing
No(s). or other doc.
(give ref.)

Feasibility Study

UaW

Vehicles coming out

A–
009

UaW

Vehicle/Pedestrians
interface

Insufficient space to
manoeuvre

A–
010

C/UaW

Construction of the miniroundabout affecting the
traffic on the local highway

A–
011

C/M/D/U
aW

Lighting

A–
012

A013

A014

A015

D
UaW

C

C

C

Vehicle’s exiting and
entering frontage accesses

Phase
C =

Cannot be eliminated

Provision of dedicated and
combined pedestrian and cycle
path

Appropriate signposting

Construction strategy to be
produced

Collisions between vehicles
and pedestrians

Users

M

Collisions between public and
construction traffic

Operatives
and Public

M

Cannot be eliminated

Traffic management required
during construction. Dedicated
Pedestrian access to be
provided

Maintenance,
Operatives
and Public

M

Lighting to be provided for
pedestrian and cycle traffic

Lighting strategy to be produced
at appropriate stage

Emergency lighting provided in
compounds.

Maintenance,
Operatives
and Public

H

Cannot be eliminated

Obtained C2 Locations

Trial holes to be undertaken prior to
detailed design

Maintenance,
Operatives
and Public

H

Cannot be eliminated

Sub-station to be decommissioned prior to
commencement of works

Contractor to be aware of any
residual material in this area.

Cannot be eliminated

Appropriate Signage and Skid
resistance surfacing to be
considered. NMU desire lines
and RSA audit guidance to be
reviewed at a later stage. Traffic
Island creates a more
conspicuous crossing point.

Cannot be eliminated

Visibility to allow unobstructed
view from frontage access to all
entering roundabout arms and
full visibility to Junction checked
as per TD 9/93. Give way Road
Markings to be considered.

Utilities strike/injury to
personal. Water Main, water
Sewer, BT and Gas Utilities
present.

Potential for Collision with
Vehicles

Pedestrian Crossings

None

L

Utilities strike/personal injury

Sub Station Location

Risk eliminated

Users

Visibility at night

Utilities in highway at tie ins
to the mini-roundabout

Mini-roundabout has been auto
tracked to provide enough
manoeuvrability for an
articulated vehicle 15.5 m

Potential for U turns at MiniRoundabout, proximity of
junction to frontage access
may cause collisions.

M

Public

Vehicle,
Public.

M

Severity of Injury

Probability (Prob.)

Construct

H:

Major, Fatal or long term disabling injury or illness.

H:

Highly likely

M = Maintain / Clean

M:

Moderate injury or illness

M:

Likely event

D =

L:

Minor injury/ illness

L:

Possible

Demolish and/or Adapt

M H

UaW Use as Work[place

B12798D8-JAC-REP-EHW-001

H

L

M H

L

L

M

Severity (LMH)

87

Contractor to be aware of accesses
with close proximity and provide
adequate alternative access during
construction. Existing Vegetation to
be trimmed if necessary to ensure
visibility.

Risk Rating (RR)

Prob. (LMH)

A–
008

Note – the purpose of Risk Rating is to
determine which risks are significant. It is
a subjective process, not an absolute or
precise determination.

Hierarchy of Mitigation
1.

Eliminate hazard (design out)

2.

Reduce risk at source (amend design)

3.

Provide risk information (add to design)

Feasibility Study

B12798D8-JAC-REP-EHW-001

88

Feasibility Study

S WI 05 Attachment 7.1

DESIGN HAZARD ELIMINATION AND RISK REDUCTION (HE & RR) FORM – Rev. 1, April 2007

Project name: Princes Risborough Western Relief
Road
Project No: B12798D8

Ref.

A–
001

Phase
C/M/D/U
aW

Doc. Ref.:

Activity

Flooding

A–
002

Earthworks

A–
003

Vehicles coming in: Right
turn

A–
004

Vehicles coming in: Left
turn

A–
005

Vehicles coming out: Right
turn

A–
006

Vehicles coming out: Left
turn

A–
007

Unwanted users on tapers
corner

A–
008

Vehicle/Pedestrians
interface

A–
009

Construction of tie in to
local highway

B12798D8-JAC-REP-EHW-001

Design stage: Option Selection

Potential Hazards

Flooding

Contaminated Land. Site
location previously utilised as a
landfill site.

Revision: 0
Revision: 1

Person(s) at
Risk

Maintenance
Operatives
and Public

RR
H/M/L

M

Engineering Discipline: Civil - Highways

Structure: Junction 20 (Skew - Junction)

Prepared by: D Garcia-C

Date: 03/11/2015

Checked by: C Dixon

Date: 09/11/2015

Prepared by: D Garcia-C

Date: 11/04/2016

Checked by: C Dixon

Date: 11/04/2016

Design Measures to Eliminate
Hazards

Cannot be eliminated. The
Junction is not within a flood
zone.

Design Measures to Reduce
Risk
Drainage strategy produced to
remove surface water from
junction. (i.e. 1 in 100 yr. flood
capacity)

Residual Risk (to inform
construction teams)

Flooding strategy to be produced for
junction.
Contractor to undertake conduct
ground investigation survey prior to
works and ensuring appropriate
PPE and material storage is
provided

Maintenance
Operatives

M

Users

L

Junction has been designed and
auto tracked to providing a Right
turn lane.

Insufficient space to
manoeuvre

Users

L

Corner radii provided and
junction auto tracked to provide
enough manoeuvrability

Collisions between coming in
vehicles

Users

L

Cannot be eliminated

The hatching provided for the
turn right serves as vehicles
refuge

Signposting and visibility splay at
appropriate stage.

Insufficient space to
manoeuvre

Users

M

Corner radii provided and
junction auto tracked to provide
enough manoeuvrability

Risk eliminated

None

Public

L

Cannot be eliminated

Corner Radii adjusted to the
minimum.

Signposting and visibility splay at
appropriate stage.

Collisions between vehicles
and pedestrians

Users

M

Cannot be eliminated

Provision of dedicated combined
cycle path

Appropriate signposting

Collisions between public and
construction traffic

Operatives
and Public

Cannot be eliminated

Traffic management required
during construction. No
pedestrian access to Access
Road

Construction strategy to be
produced

Queue on the trunk road

Vandalism of property /
unwanted users parking on
junction taking visibility

M

Cannot be eliminated
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None

Risk eliminated

Risk eliminated

None

None

Included on Drawing
No(s). or other doc.
(give ref.)
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Entrance to the truck road
from local highway

Lack of visibility

A–
011

Lighting

A–
012

Utilities in highway at tie-ins

A–
013

Lighting of access road

Working near a narrow
underbridge

Phase
C =

Utilities strike/injury to personal

Lack of visibility

Maintenance,
Operatives

H

Junctions to be widened and
vegetation removed

Vegetation to be maintained

Vegetation to be maintained

Maintenance,
Operatives
and Public

M

Will be provided to allow
pedestrian and cycle traffic

Lighting strategy to be produced
at appropriate stage

Emergency lighting provided in
compounds.

Maintenance,
Operatives
and Public

H

Cannot be eliminated

Obtained C2 Locations

Trial holes to be undertaken at detail
design

H

Ensure adequate Traffic
Management is put on place
during construction.

Labourers and professionals at
risk to receive training about
working near live traffic and
ensure they wear hi-vis PPE.

None

Operatives

Severity of Injury

Probability (Prob.)

Construct

H:

Major, Fatal or long term disabling injury or illness.

H:

Highly likely

M = Maintain / Clean

M:

Moderate injury or illness

M:

Likely event

D =

L:

Minor injury/ illness

L:

Possible

Demolish and/or Adapt

M H

UaW Use as Work[place

B12798D8-JAC-REP-EHW-001

Risk Rating (RR)

Prob. (LMH)

A–
010

H

L

M H

L

L

M

Severity (LMH)
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Note – the purpose of Risk Rating is to
determine which risks are significant. It is
a subjective process, not an absolute or
precise determination.

Hierarchy of Mitigation
1.

Eliminate hazard (design out)

2.

Reduce risk at source (amend design)

3.

Provide risk information (add to design)

Feasibility Study

S WI 05 Attachment 7.1

DESIGN HAZARD ELIMINATION AND RISK REDUCTION (HE & RR) FORM – Rev. 1, April 2007

Project name: Princes Risborough Western Relief
Road
Project No: B12798D8

Ref.

A–
001

Phase
C/M/D/U
aW
M/UaW

Doc. Ref.:

Activity

Flooding

A–
002

C/D

A–
003

UaW

Vehicles coming in: Right
turn

A–
004

UaW

Vehicles coming in: Left
turn

A–
005

UaW

Vehicles coming out: Right
turn

A–
006

UaW

Vehicles coming out: Left
turn

UaW

Vehicle/Pedestrians
interface

C/M/
UaW

Construction of tie in to
local highway

A–
007
A–
008

Earthworks

B12798D8-JAC-REP-EHW-001

Design stage: Option Selection

Potential Hazards

Flooding

Contaminated Land. Site
location previously utilised as a
landfill site.

Queue on the trunk road

Insufficient space to
manoeuvre

Revision: 0

Person(s) at
Risk

Maintenance
Operatives
and Public

RR
H/M/L

M

Engineering Discipline: Civil - Highways
Prepared by: D Garcia-C

Design Measures to Eliminate
Hazards

Cannot be eliminated. The
Junction is not within a flood
zone.

Maintenance
Operatives

M

Users

L

Junction has been designed and
to provide appropriate capacity.
(Right turn lane)

Users

L

Corner radii provided and
junction auto tracked to provide
required manoeuvrability

Cannot be eliminated

Date: 03/11/2015

Structure: Junction 22 (T - Junction)
Checked by: C Dixon

Design Measures to Reduce
Risk
Drainage strategy produced to
remove surface water from
junction. (i.e. 1 in 100 yr. flood
capacity)

None

Risk eliminated

Risk eliminated

Residual Risk (to inform
construction teams)

Flooding strategy to be produced for
junction.
Contractor to undertake conduct
ground investigation survey prior to
works and ensuring appropriate
PPE and material storage is
provided
None

None

Cannot be eliminated

Designated Clear Area for right
turning vehicles. Give way
signage and adequate sight lines
for exiting traffic.

Signposting and visibility splay at
appropriate stage.

M

Swept Path Analysis undertaken
to ensure junction
manoeuvrability

Risk eliminated

None

M

Cannot be eliminated

Provision of dedicated and
combined pedestrian and cycle
path

Appropriate signposting

Cannot be eliminated

Traffic management required
during construction. Dedicated
pedestrian access to be
provided.

Construction strategy to be
produced

Collisions between exiting and
incoming vehicles

Users

L

Insufficient space to
manoeuvre

Users

Collisions between vehicles
and pedestrians

Users

Collisions between public and
construction traffic

Operatives
and Public

M
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Date: 09/11/2015

Included on Drawing
No(s). or other doc. (give
ref.)
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M/UaW

A–
010

M/UaW

A–
011

C/D

Entrance to the trunk road
from local highway

Lack of visibility at night

Lighting

Construction in proximity to
existing services/utilities

Phase
C =

Lack of visibility

Utilities strike

Maintenance,
Operatives

H

Junctions to be widened and
vegetation removed

Vegetation to be maintained

Vegetation to be maintained

Maintenance,
Operatives
and Public

M

Will be provided for pedestrian
and cycle traffic

Lighting strategy to be produced
at appropriate stage

Emergency lighting to be provided in
compounds.

Maintenance,
Operatives
and Public

H

Cannot be eliminated

Obtain C2 Locations

Trial holes to be undertaken prior to
detailed design

Severity of Injury

Probability (Prob.)

Construct

H:

Major, Fatal or long term disabling injury or illness.

H:

Highly likely

M = Maintain / Clean

M:

Moderate injury or illness

M:

Likely event

D =

L:

Minor injury/ illness

L:

Possible

Demolish and/or Adapt

M H

UaW Use as Work[place

B12798D8-JAC-REP-EHW-001

Risk Rating (RR)

Prob. (LMH)

A–
009

H

L

M H

L

L

M

Severity (LMH)
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Note – the purpose of Risk Rating is to
determine which risks are significant. It is
a subjective process, not an absolute or
precise determination.

Hierarchy of Mitigation
1.

Eliminate hazard (design out)

2.

Reduce risk at source (amend design)

3.

Provide risk information (add to design)
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S WI 05 Attachment 7.1

DESIGN HAZARD ELIMINATION AND RISK REDUCTION (HE & RR) FORM – Rev. 1, April 2007

Project name: Princes Risborough Western Relief
Road
Project No: B12798D8

Ref.

A–
001

A–
002

Phase
C/M/D/U
aW
C/M/D/U
aW

C/UaW

Doc. Ref.:

Activity

Flooding

Flooding

Prepared by: D Garcia-C

Date: 03/11/2015

Checked by: C Dixon

Date: 09/11/2015

Revision: 1

Prepared by: D Garcia-C

Date: 26/02/2016

Checked by: C Dixon

Date: 29/02/2016

Person(s) at
Risk

Maintenance
Operatives
and Public

RR
H/M/L

M

Design Measures to Eliminate
Hazards

Cannot be eliminated. The
Junction is not within a flood
zone.

Deep excavations to
formation of new road.

Collapse of excavations
leading to injury/deaths

Operatives
and Public

M

Queue on the trunk road

Users

L

Junction has been designed and
to provide appropriate capacity.
(Right turn lane)

Users

L

Corner radii provided and
junction auto tracked to provide
required manoeuvrability

Earthworks

A–
004

C/M

Vehicles coming in: Right
turn

A–
005

C/M

Vehicles coming in: Left
turn

A–
006

C/M

Vehicles coming out: Right
turn

A–
007

C/M

Vehicles coming out: Left
turn
Vehicle/Pedestrians
interface

B12798D8-JAC-REP-EHW-001

Insufficient space to
manoeuvre

Structure: Junction 23 (Skew - Junction)

Revision: 0

Maintenance
Operatives

C

C/M/D/U
aW

Potential Hazards

Engineering Discipline: Civil - Highways

Contaminated Land. Site
location previously utilised as a
landfill site.

A–
003

A–
008

Design stage: Option Selection

M

Cannot be eliminated

Design temporary supports for
deep excavations.
Consider temporary fencing to
excavations and all works

Design Measures to Reduce
Risk
Drainage strategy produced to
remove surface water from
junction. (i.e. 1 in 100 yr. flood
capacity)

None

Residual Risk (to inform
construction teams)

Flooding strategy to be produced for
junction.
Contractor to undertake ground
investigation survey prior to works
and ensuring appropriate PPE and
material storage is provided

Design of temporary works to
support unstable excavations

Risk eliminated

Risk eliminated

None

None

Cannot be eliminated

Designated Clear Area for right
turning vehicles. Give way
signage and adequate sight lines
for exiting traffic.

Signposting and visibility splay at
appropriate stage.

M

Swept Path Analysis undertaken
to ensure junction
manoeuvrability

Risk eliminated

None

M

Cannot be eliminated

Provision of dedicated and
combined pedestrian and cycle
path

Appropriate signposting

Collisions between exiting and
incoming vehicles

Users

L

Insufficient space to
manoeuvre

Users

Collisions between vehicles
and pedestrians

Users
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Included on Drawing
No(s). or other doc. (give
ref.)
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Cannot be eliminated

Traffic management required
during construction. Dedicated
pedestrian access to be
provided.

Construction strategy to be
produced

H

Junctions to be widened and
vegetation removed

Vegetation to be maintained

Vegetation to be maintained

H

Cannot be eliminated

Obtain C2 Locations

Trial holes to be undertaken prior to
detailed design

C/UaW

Construction of tie in to
local highway

Collisions between public and
construction traffic

Operatives
and Public

M

A–
010

C/M/D/U
aW

Entrance to the trunk road
from local highway

Lack of visibility

Maintenance,
Operatives

A–
011

C/M/D/U
aW

Construction in proximity to
existing services/utilities

Utilities strike

Maintenance,
Operatives
and Public

Phase
C =

Severity of Injury

Probability (Prob.)

Construct

H:

Major, Fatal or long term disabling injury or illness.

H:

Highly likely

M = Maintain / Clean

M:

Moderate injury or illness

M:

Likely event

D =

L:

Minor injury/ illness

L:

Possible

Demolish and/or Adapt

M H

UaW Use as Work[place

B12798D8-JAC-REP-EHW-001

Risk Rating (RR)

Prob. (LMH)

A–
009

H

L

M H

L

L

M

Severity (LMH)
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Note – the purpose of Risk Rating is to
determine which risks are significant. It is
a subjective process, not an absolute or
precise determination.

Hierarchy of Mitigation
1.

Eliminate hazard (design out)

2.

Reduce risk at source (amend design)

3.

Provide risk information (add to design)
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S WI 05 Attachment 7.1

DESIGN HAZARD ELIMINATION AND RISK REDUCTION (HE & RR) FORM – Rev. 1, April 2007

Project name: Princes Risborough Western Relief
Road
Project No: B12798D8

Ref.

A–
001

Phase
C/M/D/U
aW
M/UaW

Doc. Ref.:

Activity

Flooding

A–
002

C/D

A–
003

UaW

Vehicles coming in: Right
turn

A–
004

UaW

Vehicles coming in: Left
turn

A–
005

UaW

Vehicles coming out: Right
turn

A–
006

UaW

Vehicles coming out: Left
turn

UaW

Vehicle/Pedestrians
interface

C/M/
UaW

Construction of tie in to
local highway

A–
007
A–
008

Earthworks

B12798D8-JAC-REP-EHW-001

Design stage: Option Selection

Potential Hazards

Flooding

Contaminated Land. Site
location previously utilised as a
landfill site.

Queue on the trunk road

Insufficient space to
manoeuvre

Revision: 0

Person(s) at
Risk

Maintenance
Operatives
and Public

RR
H/M/L

M

Engineering Discipline: Civil - Highways
Prepared by: D Garcia-C

Design Measures to Eliminate
Hazards

Cannot be eliminated. The
Junction is not within a flood
zone.

Maintenance
Operatives

M

Users

L

Junction has been designed and
to provide appropriate capacity.
(Right turn lane)

Users

L

Corner radii provided and
junction auto tracked to provide
required manoeuvrability

Cannot be eliminated

Date: 03/11/2015

Structure: Junctions P1, P2, P3, P4, P5 to be
determined
Checked by: C Dixon

Design Measures to Reduce
Risk
Drainage strategy produced to
remove surface water from
junction. (i.e. 1 in 100 yr. flood
capacity)

None

Risk eliminated

Risk eliminated

Residual Risk (to inform
construction teams)

Flooding strategy to be produced for
junction.
Contractor to undertake conduct
ground investigation survey prior to
works and ensuring appropriate
PPE and material storage is
provided
None

None

Cannot be eliminated

Designated Clear Area for right
turning vehicles. Give way
signage and adequate sight lines
for exiting traffic.

Signposting and visibility splay at
appropriate stage.

M

Swept Path Analysis undertaken
to ensure junction
manoeuvrability

Risk eliminated

None

M

Cannot be eliminated

Provision of dedicated and
combined pedestrian and cycle
path

Appropriate signposting

Cannot be eliminated

Traffic management required
during construction. Dedicated
pedestrian access to be
provided.

Construction strategy to be
produced

Collisions between exiting and
incoming vehicles

Users

L

Insufficient space to
manoeuvre

Users

Collisions between vehicles
and pedestrians

Users

Collisions between public and
construction traffic

Operatives
and Public

M
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Date: 09/11/2015

Included on Drawing
No(s). or other doc. (give
ref.)
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M/UaW

A–
010

M/UaW

A–
011

C/D

Entrance to the trunk road
from local highway

Lack of visibility at night

Lighting

Construction in proximity to
existing services/utilities

Phase
C =

Lack of visibility

Utilities strike

Maintenance,
Operatives

H

Junctions to be widened and
vegetation removed

Vegetation to be maintained

Vegetation to be maintained

Maintenance,
Operatives
and Public

M

Will be provided for pedestrian
and cycle traffic

Lighting strategy to be produced
at appropriate stage

Emergency lighting to be provided in
compounds.

Maintenance,
Operatives
and Public

H

Cannot be eliminated

Obtain C2 Locations

Trial holes to be undertaken prior to
detailed design

Severity of Injury

Probability (Prob.)

Construct

H:

Major, Fatal or long term disabling injury or illness.

H:

Highly likely

M = Maintain / Clean

M:

Moderate injury or illness

M:

Likely event

D =

L:

Minor injury/ illness

L:

Possible

Demolish and/or Adapt

M H

UaW Use as Work[place

B12798D8-JAC-REP-EHW-001

Risk Rating (RR)

Prob. (LMH)

A–
009

H

L

M H

L

L

M

Severity (LMH)
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Note – the purpose of Risk Rating is to
determine which risks are significant. It is
a subjective process, not an absolute or
precise determination.

Hierarchy of Mitigation
1.

Eliminate hazard (design out)

2.

Reduce risk at source (amend design)

3.

Provide risk information (add to design)

Feasibility Study

Appendix H. Key Decisions Log
KEY DECISIONS LOG
Project:
Job Number:
Date Created:
Date Updated:

Princes Risborough Western Relief Road
B12798D8
13/08/2015
13/04/2016

Created by: Carlos Terol
Last updated by: Chris Dixon

No.
1
2

DATE
KEY DECISION
12/08/2015 Purchase OS Terrain 5 mapping from www.emapsite.com (£50 excl. VAT)
25/08/2015 The alignment by the bridge in the north end will be designed to be straight from the A4010 onto
Grove Lane; therefore it is necessary to design a new bridge and a CPO to acquire the existing
properties.

JUSTIFICATION
No Topographical Surveys nor Lidar availability for producing 3D models and drawings
Thanks to this solution it will be easier for drivers to identify and follow the proposed road,
complying with its main objective which is to be a relief road. Also the old bridge did not
comply with the minimum requirements from DMRB.

INPUT BY
Carlos Terol
Richard Smith

3

25/08/2015 The alignment by the bridge in the south side (Summerleys Rd) will be designed to have a curve over
the existing buildings between both existing bridges, therefore it is necessary to design a new bridge
and a CPO to acquire those properties)

Thanks to this solution it will be easier for drivers to identify and follow the proposed road,
complying with its main objective which is to be a relief road. Also the old bridge did not
comply with the minimum requirements from DMRB.

Richard Smith

4

25/08/2015 The width of the cross-section by the two new bridges shall be 12m (1+7.3+3.5)

This is the minimum width to allow for a verge, footway and cycleway provision in one side of
the road complying with DMRB

Richard Smith

5
6
7

25/08/2015 The headroom for the new bridges over the carriageway shall be 5.38m
25/08/2015 The bridges design will be undertaken by the office in Poland
25/08/2015 The corridor for C2 enquiries will be kept as the original one (following strictly the corridor shown in
the document 'Areas of Through development route').

To comply with DMRB 6.1.2 (TD 27/05) Table 6-1
Jacobs has an agreement to send work to Poland for the next 2 years
This is just a conceptual level design, so the alignment might change again later on. When the
alignment will be fixed, further C2 enquiries will be asked if necessary.

Carlos Terol
Nigel Beavor
Richard Smith

8
9
10

25/08/2015 The width of the carriageway through the whole corridor will be designed complying with DMRB
26/08/2015 The Speed Limit for the proposed road to be as per the speed limit of the current Road.
26/08/2015 The junctions strategy will be set up to follow the spreadsheet 'P Risborough UD Nature of Key
Access Routes and Junctions' provided by the Client

Considerations stated in MfS for lane widths won't be taken into account at this stage
This way drivers will not be confused with a different speed limit.
To comply with the requirements of the Client

Richard Smith
Stephen Moody
Stephen Moody

11

02/09/2015 The road level had to be lowered underneath the new bridges in Summerleys Road and Grove Lane.

To accommodate the new bridges and comply with the minimum headroom requirements
stated in DMRB

Frank Klaptocz

12

11/09/2015 The tie-in to Wycombe Road in the south end of the proposed road will be designed with a nice curve Thanks to this solution it will be easier for drivers to identify and follow the proposed road,
to tie-in smoothly
complying with its main objective which is to be a relief road

Stephen Moody

13

11/09/2015 Radius after the new bridge in Summerleys Road will be designed with a Relaxation of One Step
Below (180m radius)

To avoid affecting the Railway boundary and minimise the impact on the existing properties
before the bridge

Carlos Terol

14
15

11/09/2015 A transition curve must be placed underneath the new bridge in Summerleys Road
11/09/2015 Raise the vertical profile of the proposed road by chainages 2450, ch3125, ch3440, and ch3558

To minimise the impact on the existing properties and railway boundary
To provide enough room in the embankment underneath the road to accommodate future
culverts/pipes for the existing millstreams/drainage ditches.

Carlos Terol
Carlos Terol

16

11/09/2015 An engineering solution will be designed in a later stage for detailed design (e.g. retaining wall,
access side road, etc.)

To avoid/reduce the impact on the existing properties before the new bridge in Summerleys
Road

Carlos Terol

17

12/09/2015 To design a sag curve with the lowest point within the horizontal transition underneath the new
bridge in Summerleys Road

It is not possible to avoid having the lowest point in the transition due to the meeting of several
key constraints at this point. (Special requirements for drainage strategy will have to be
designed in the future). Key constraints include; the new bridge, existing bridge in Summerleys
Road, two railway lines and existing properties.

Carlos Terol
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No.
18

DATE
KEY DECISION
15/09/2015 The junctions between Grove Lane, Marsh Road and the A4010 will be designed as two new different
junctions

JUSTIFICATION
To provide feasible junctions to tie-in to the A4010 and Marsh Road which comply with the
Standards

INPUT BY
Carlos Terol

19
20

15/09/2015 Properties in section 3a between junctions 16 and 18 will require a CPO
10/10/2015 All cross-sections (apart from those underneath the bridges) will have at least a 1m-wide verge or
footway

To accommodate the new development route
To provide enough room for utilities and lighting

Louise Thomas
Mehdi Zegmou

21
22

23/10/2015 Section 1 between junctions 22 and 23 will not have cycleway nor pedestrian provision
23/10/2015 Section 2 between junctions 18 and 22 will have a combined cycleway and footway on the West side

This stretch of the road has no housing in the surroundings
All the properties are on the West side of the road, and since this is a rural area outside the
town centre there is no need for dedicated cycle track

Louise Thomas
Louise Thomas

23

23/10/2015 Section 3a between junctions 16 and 18 will have a dedicated cycle track on the West side

To provide continuity from the combined cycle way coming from South, so that cyclists will not
need to cross the road if they are heading the train station.

Louise Thomas

24

23/10/2015 Sections 3b and 4 between junctions 7 and 16 will have a dedicated cycle track on the East side

To provide better access to the development and to the town centre, also to encourage people
to use the bicycle more often

Louise Thomas

25

23/10/2015 Sections 5 and 6 between junctions 1 and 7 will have a combined cycleway and footway on the South
side

To provide continuity from the development and also better access to the properties in Great
Kimble

Louise Thomas

26

23/10/2015 Cross-sections underneath the bridges will have a 1.2m-wide footway in addition to the combined
cycleway and footway on the opposite side

To provide pedestrian accessibility on both sides of the road

Carlos Terol

27

23/10/2015 The dedicated footway in sections 3a, 3b and 4 between junctions 7 and 18 will be 2m and compliant
with standards. This can be provided within the agreed overall highway boundary.

Compliant with standards and within agreed highway boundary.

Louise Thomas

28

23/10/2015 A central median/ right turn lane will be provided along the whole development route in section 4
between junction 7 and 13

To provide continuity in the cross-section along the through-development route, allowing room
for right turn lanes for future T-junctions to access the development.

Stephen Moody

29

26/10/2015

Nick Lockyer

30

26/10/2015 Radius between junctions 16 and 18 has been increased to 90m

To provide enough room for the design vehicle (16,5m-long Articulated Truck) to turn, making
use of the hard strip (Swept Path Analysis has been carried out). DMRB Departure.
To provide enough room for the design vehicle (16,5m-long Articulated Truck) to turn (Swept
Path Analysis has been carried out)

31

26/10/2015

32

26/10/2015 The junction between Summerleys Road and the through-development route will be designed to
comply with DMRB and also with Manual for Streets (for the backward SSD).

33

26/10/2015 Radius at junction 20 will be designed as a Departure from Standards

This is necessary to conform to the existing route as much as possible, avoiding impact outside
of the Highway Boundary and to facilitate the access to the nearby properties

Carlos Terol

34

26/10/2015 Radius between junctions 16 and 18 will be designed as a Relaxation 3 Steps Below.

This stretch of the road can be considered urban

Carlos Terol

35
36

27/10/2015 Radius in curve between junction 20 and 18 designed with a Relaxation of Two Steps Below (180m)
27/10/2015 Horizontal transition curve between junction 20 and 18, just before the roundabout, designed with a
length of just 25m.
04/04/2016 Addition of Pedestrian Crossing and Refuge Islands on each entry arm to the min-roundabout
Junction 18

Carlos Terol
Carlos Terol

Dan Lockwood

Radius at junction 20 has been increased to 32m

Ghost island to be provided for Junction 1a (A4010).

To provide feasible junctions to tie-in to the A4010 which comply with the DRMB Standards,
TD42/95 para 7.32, 7.33 & 7.34.
The junction is located in the middle of an urban area so that it can be considered as a street in
terms of visibility checks.

38

04/04/2016 Provision of Access to Garages 5m north of proposed Mini-Roundabout Location and access for
Lisnahoy House/Flint Cottage.

To slow down the traffic approaching the mini-roundabout (junction 18)
It is not necessary to comply with the Standards since this part will tie-in to the future miniroundabout
NMU provision relating to current and proposed cycleway and footway layouts. Location of
Pedestrian Refuge at entry arms indicative of location. Actual location must be later justified by
RSA/NMU audit and desire line survey.
Both links have been considered frontage access and therefore proximity to the mini
roundabout junction is considered acceptable - pending RSA Audit and Traffic data.

39

05/04/2016 Over-run area proposed extending the central island marking and to allow for Artic swept path for
Northbound Traffic turning west and Eastbound Traffic turning North.

Over-run area allows for Artic swept path movements but would encourage smaller vehicle
traffic to follow the normal Road makeup.

37
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Nick Lockyer
David GarciaCuerva
David GarciaCuerva

Dan Lockwood
Dan Lockwood
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No.
40

DATE
KEY DECISION
05/04/2016 Change proposed design speed along Picts Lane in the approach to the proposed mini roundabout
from 40mph to 30mph along a distance of 70m before the mini roundabout, keeping it as existing.

JUSTIFICATION
To comply with requirements of DMRB TD 54/07

INPUT BY
Dan Lockwood

41

05/04/2016 Junction with Marsh Road on the north end of the scheme, south of the proposed bridge, to be
moved 120m south of the bridge

To provide sufficient visibility from the junction to the main road avoiding clashes with the
bridge parapets.

Carlos Terol

42

To allow for vehicles exiting the private properties in front of the junction to cross the
carriageway and go on any direction.

Carlos Terol

43

05/04/2016 Junction 1b with Marsh Road on the north end of the scheme, south of the proposed bridge, to be
redesigned as a simple cross roads junction instead of ghost island
05/04/2016 Provision of pedestrian and cyclists informal crossing on Junction 1a

To allow for pedestrians and cyclists to cross through the junction

Carlos Terol

44
45

05/04/2016 Provision of ghost island / right turn lane as existing on the north end of the scheme
05/04/2016 Relocation of Junction 13 with Summerleys Road by the South Bridge

Chris Dixon
Carlos Terol

46

05/04/2016 Provision of pedestrian crossing on Junction 13 with Summerleys Road

To provide access to Kimble Park Road and Old Chapel Close
To provide sufficient visibility from the junction to the main road avoiding clashes with the
existing bridge parapets on Summerleys Road.
To allow for pedestrians to cross though the junction

Carlos Terol

47
48
49

05/04/2016 Provision of a channelising island on junction 23 with Wycombe Road
05/04/2016 Provision of pedestrian and cyclists informal crossing on Junction 20 with Picts Lane
10/04/2016 Width of proposed footways along the corridor to be increased from 1m to 2m

To guide drivers through the junction and improve safety
To allow for pedestrians and cyclists to cross through the junction
To comply with the minimum requirements stated in LTN 2/04

Chris Dixon
Carlos Terol
Chris Dixon

B12798D8-JAC-REP-EHW-001

99

Feasibility Study

Appendix I. Horizontal Geometry Assessment
HORIZONTAL CHECKS LOG
Project:
Princes Risborough Western Relief Road
Job Number:
B12798D8
Date Created:
11/11/2015
Date Checked:
13/11/2015

Created by: Nick Lockyer
Checked by: Carlos Terol

No.

Number

Type

Tangency Constraint

Length

1
2.1
2.2
2.3
3
4
5
6
7
8
9.1

1
2
2
2
3
4
5
6
7
8
9

Line
Spiral-Curve-Spiral
Spiral-Curve-Spiral
Spiral-Curve-Spiral
Line
Line
Line
Line
Line
Line
Spiral-Curve-Spiral

Not Constrained (Fixed)
Constrained on Both Sides (Free)
Constrained on Both Sides (Free)
Constrained on Both Sides (Free)
Not Constrained (Fixed)
Not Constrained (Fixed)
Not Constrained (Fixed)
Not Constrained (Fixed)
Not Constrained (Fixed)
Not Constrained (Fixed)
Constrained on Both Sides (Free)

127.955m
86.000m
192.898m
86.000m
36.729m
91.594m
276.549m
73.432m
296.503m
53.704m
15.000m

9.2

9

Spiral-Curve-Spiral

Constrained on Both Sides (Free)

32.989m

9.3
10
11
12.1

9
10
11
12

Spiral-Curve-Spiral
Line
Line
Spiral-Curve-Spiral

Constrained on Both Sides (Free)
Not Constrained (Fixed)
Not Constrained (Fixed)
Constrained on Both Sides (Free)

15.000m
94.493m
74.439m
65.000m

12.2

12

Spiral-Curve-Spiral

Constrained on Both Sides (Free)

Minimum
Spiral Length

Radius

Minimum
Radius

85.900m
510.000m

510.000m

85.900m

68.000m
32.000m

360.000m

68.000m

68.000m

37.087m

180.000m

360.000m

Transition
Length

Radius
(Min)

Combined
transition (less
than)


N/A


N/A

N/A



N/A

N/A

N/A

70 km/h

N/A

Departure

N/A

70 km/h
70 km/h
70 km/h
70 km/h

N/A

N/A

N/A

Design Speed
85 km/h
85 km/h
85 km/h
85 km/h
85 km/h
85 km/h
85 km/h
70 km/h
70 km/h
70 km/h
70 km/h

70 km/h

Two Steps
Below

N/A
N/A

12.3

12

Spiral-Curve-Spiral

Constrained on Both Sides (Free)

25.000m

13
14

13
14

Line
Line

Not Constrained (Fixed)
Not Constrained (Fixed)

19.490m
13.197m

15.1

15

Spiral-Curve-Spiral

Constrained on Both Sides (Free)

45.000m

15.2

15
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Spiral-Curve-Spiral

Constrained on Both Sides (Free)

68.000m

Departure in accordance
with DMRB

N/A


N/A

Comments

70 km/h

Relaxation of Two Steps
Below to slow down
approaching traffic to the
new roundabout
Compliance not required
since it becomes the
approach of the new
roundabout

70 km/h
70 km/h
60.500m

71.392m

60 km/h
90.000m

100

255.000m

60 km/h

N/A

N/A

N/A

Two Steps
Below

N/A
N/A

Relaxation of Two Steps
Below due to length
constraints between
proposed junctions
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No.

Number

Type

Tangency Constraint

Length

15.3
16
17
18
19.1

15
16
17
18
19

Spiral-Curve-Spiral
Line
Line
Line
Spiral-Curve-Spiral

Constrained on Both Sides (Free)
Not Constrained (Fixed)
Not Constrained (Fixed)
Not Constrained (Fixed)
Constrained on Both Sides (Free)

45.000m
110.423m
118.018m
136.458m
65.000m

19.2

19

Spiral-Curve-Spiral

Constrained on Both Sides (Free)

69.345m

19.3
20
21.1
21.2
21.3
22
23.1
23.2
23.3
24
25
26.1
26.2
26.3
27
28
29
30
31
32
33
34.1

19
20
21
21
21
22
23
23
23
24
25
26
26
26
27
28
29
30
31
32
33
34

Spiral-Curve-Spiral
Line
Spiral-Curve-Spiral
Spiral-Curve-Spiral
Spiral-Curve-Spiral
Line
Spiral-Curve-Spiral
Spiral-Curve-Spiral
Spiral-Curve-Spiral
Line
Line
Spiral-Curve-Spiral
Spiral-Curve-Spiral
Spiral-Curve-Spiral
Line
Line
Line
Line
Line
Line
Line
Spiral-Curve-Spiral

Constrained on Both Sides (Free)
Not Constrained (Fixed)
Constrained on Both Sides (Free)
Constrained on Both Sides (Free)
Constrained on Both Sides (Free)
Not Constrained (Fixed)
Constrained on Both Sides (Free)
Constrained on Both Sides (Free)
Constrained on Both Sides (Free)
Not Constrained (Fixed)
Not Constrained (Fixed)
Constrained on Both Sides (Free)
Constrained on Both Sides (Free)
Constrained on Both Sides (Free)
Not Constrained (Fixed)
Not Constrained (Fixed)
Not Constrained (Fixed)
Not Constrained (Fixed)
Not Constrained (Fixed)
Not Constrained (Fixed)
Not Constrained (Fixed)
Constrained on Both Sides (Free)

65.000m
213.914m
65.000m
154.429m
65.000m
537.335m
61.000m
129.378m
61.000m
30.751m
395.082m
61.000m
131.418m
61.000m
87.277m
1357.023m
335.513m
423.117m
126.643m
140.807m
229.908m
50.000m

34.2

34

Spiral-Curve-Spiral

Constrained on Both Sides (Free)

66.673m

34.3
35
36.1

34
35
36

Spiral-Curve-Spiral
Line
Spiral-Curve

Constrained on Both Sides (Free)
Not Constrained (Fixed)
Constrained by Previous (Floating)

50.000m
49.608m
50.000m

36.2

36

Spiral-Curve

Constrained by Previous (Floating)

44.439m

37.1
37.2

37
37

Spiral-Line
Spiral-Line

Constrained by Previous (Floating)
Constrained by Previous (Floating)

50.000m
88.093m
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Minimum
Spiral Length

Radius

Minimum
Radius

60.500m

60 km/h
60 km/h
60 km/h
60 km/h
60 km/h

60.500m
180.000m

255.000m

60.500m
60.500m
255.000m

255.000m

60.500m
60.500m
255.000m

255.000m

60.500m

60.500m
350.000m

255.000m

60.500m

68.000m
500.000m

360.000m

68.000m
68.000m
500.000m
68.000m
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Design Speed

360.000m

Transition
Length

Radius
(Min)

N/A


N/A




Combined
transition (less
than)
N/A

Comments

N/A
One Step
Below

Combined
transition larger
than curve length

60 km/h

N/A

60 km/h
60 km/h
60 km/h
60 km/h
60 km/h
60 km/h
60 km/h
60 km/h
60 km/h
60 km/h
60 km/h
60 km/h
60 km/h
60 km/h
85 km/h
85 km/h
85 km/h
70 km/h
70 km/h
70 km/h
70 km/h
70 km/h




N/A


N/A
N/A

N/A




N/A


N/A

N/A




N/A


N/A

N/A





N/A

70 km/h

N/A



70 km/h
70 km/h
70 km/h



N/A



N/A

70 km/h

N/A



70 km/h
70 km/h



N/A

Relaxation of One Step
Below due to existing
railway boundary and
buildings

Combined
transition larger
than curve length

Constrained by existing
railway line

Combined
transition larger
than curve length

Constrained by existing
railway line
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Appendix J. Vertical Geometry Assessment
VERTICAL ALIGNMENT CHECK LOG
Project:
Princes Risborough Western Relief Road
Job Number:
B12798D8
Date Created:
11/11/2015
Date Updated:
13/11/2015
Date Checked:
13/11/2015

Created by: Phil Tegg
Last updated by: Phil Tegg
Checked by: Carlos Terol

K values and gradients in accord with DMRB Volume 6 Section 1
TD 9/93 Table 3

CHAINAGE 0 - 450m, DESIGN SPEED 85kph
No.
Profile Curve Type
K Value
1
2 Crest
30
3 Crest
30
4

VIP Chainage
0.000m
100.000m
349.058m
450.000m

VIP Level Gradient In
Gradient Out
139.433m
0.50%
139.933m
0.50%
-0.76%
138.045m
-0.76%
-4.56%
133.445m
-4.56%

K value ok

CHAINAGE 1700 - 2010m, DESIGN SPEED 60kph
No.
Profile Curve Type
K Value
1
2 Crest
10
3

VIP Chainage
1702.512m
1767.547m
1997.014m

VIP Level Gradient In
Gradient Out
103.080m
0.72%
103.546m
0.72%
-0.67%
102.009m
-0.67%

K value ok
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y
y

y
y

Gradient ok
y
y
y

DESIGN CONSTRAINTS

Gradient ok
y
y

DESIGN CONSTRAINTS

EXISTING CONSTRAINTS
Road junction constraint @ Ch 130

EXISTING CONSTRAINTS

Road junction constraint @ ch 1997

Feasibility Study

CHAINAGE 2100 - 4550m, DESIGN SPEED 60kph
No.
Profile Curve Type K Value

2123.848m

102.079m

2 Crest

10 2148.195m

101.662m

-1.71%

-6.00%

y

y

3 Sag

13

94.468m

-6.00%

6.00%

y

y

2382.265m
2643.735m
3021.432m
3081.262m
3437.132m
3827.750m
3897.750m
3982.763m
4068.137m
4117.750m
4413.620m
4493.660m

101.315m
102.622m
97.234m
94.666m
96.446m
103.049m
105.567m
105.992m
104.375m
105.899m
107.660m
107.031m

6.00%
0.50%
-1.43%
-4.29%
0.50%
1.69%
3.60%
0.50%
-1.89%
3.07%
0.60%
-0.79%

0.50%
-1.43%
-4.29%
0.50%
1.69%
3.60%
0.50%
-1.89%
3.07%
0.60%
-0.79%

y
y
y
y
y
y
y
y
y
y
y
y

y
y
y
y
y
y
y
y
y
y
y

VIP Chainage

VIP Level

K value ok

Gradient ok

4
5
6
7
8
9
10
11
12
13
14
15

Crest
Crest
Crest
Sag
Sag
Sag
Crest
Crest
Sag
Crest
Crest

10
10
10
13
13
13
10
10
13
10
10

CHAINAGE 7070 - 7570m, DESIGN SPEED 70kph
No.
Profile Curve Type K Value
1
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2268.094m

7076.239m

2 Crest

17 7173.082m

3 Sag

20

4 Crest
5 Sag
6

17 7395.538m
20 7487.987m
7554.101m

7264.287m

Gradient Out

Gradient ok

VIP Level

1

Gradient In

K value ok

VIP Chainage

-1.71%

Gradient In

Gradient Out

103.482m

-2.72%

Rail bridge constraint: sag curve in
transition, low point in transition,

Existing millstream constraint @ Ch 2450

Existing drainage ditch constraint @ Ch 3125
Existing drainage ditch constraint @ Ch 3440
Road junction constraint @ Ch 3558

Road junction constraint @ Ch 4494

DESIGN CONSTRAINTS

y

-2.72%

-5.05%

y

y

96.240m

-5.05%

1.32%

y

y

1.32%
-1.70%

-1.70%
0.50%

y
y
y

y
y
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EXISTING CONSTRAINTS
Existing properties access constraints @ Ch
2100 - 2270

y

100.849m
97.977m
96.410m

DESIGN CONSTRAINTS

Rail bridge constraint: sag curve in
transition, low point outside transition,

EXISTING CONSTRAINTS
Existing access constraints @ Ch 7140 &
7155
Road junction constraints @ Ch 7340 & 7370
Road junction constraints @ Ch 7485

