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Agenda Amey

» Scheme Location

« Scheme Need

« Key Constraints

 Drainage Design

« Embankment Condition

« Embankment Remedial Optioneering

« Earthworks Solution




Scheme Location and Overview Amey

» County Cumbria, Northwest England
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* A595 - Main road around the lake 4 \

district
- Towns & villages including )&ﬁ&
A

Whitehaven, Egremont and Distington
all adjacent to the A595
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 Single carriageway Class A Road. Whitehave
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* No Class A suitable diversion routes.

e Sellafield Nuclear Power Station is
serviced by the A595.
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BARROWY

IN FURNESS Kirkhy Lonsdale
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Why was the scheme needed?

* Failing embankment

 Collapsed culverts crossing
carriageway

* Reqgular reports of heavy flooding of
carriageway

» Poor carriageway condition including
substandard construction depths

« Substandard footway widths and
cycle connectivity

« Accident hotspot at roundabout

Amey




What were the constraints? Amey

» Steep Topography
 Existing gas main within failing embankment

.. : i Moresby Hall
 Existing services connecting to Isle of Man Embankment
within failing embankment

* Proximity to Sellafield

 Limited closure availability

Sellafield
Nuclear
Power Station

 Tight design & construction programme
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Initial Optioneering Amey

« Initial Optioneering completed in 2014 by third party
focused on permanent closure and permanent
diversion of A595

* Ruled out due to excessive costs (£E20m), lands and
environmental/alignment issues

« Amey solution utilised the existing carriageway
infrastructure, 2km of drainage refurbishments and S
carriageway resurfacing, sustainable urban drainage =\ ly)p
systems and other works for similar cost (E21m).

PARTNERSHIPS 1 RESPONSIBLE
FOR THE GOALS CONSUMPTION
AND PRODUCTION
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Scheme Extents




Phasing of Works — Phase 1

Phase 1 Actions:

Tunnelling 2no. 900mm@ culverts under
embankment

Micro-tunnelling conducted by specialist
contractor

%n Garage




Phasing of Works — Phase 2

Phase 2 Actions:

Embankment re-construction




Phasing of Works — Phase 3

Phase 3 Actions:

*  Online carriageway drainage between
Pelican Garage and Moresby Hall
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Phasing of Works — Phase 4

Phase 4 Actions:

Carriageway resurfacing between Pelican
Garage and Howgate Roundabout

Carriageway drainage over embankment

%n Garége




Phasing of Works — Phase 5

Phase 5 Actions:

Carriageway widening for merge lanes from
roundabout

Streetlighting for embankment carriageway
Installation of traffic islands

Vehicle Restraint System on embankment
carriageway




Phasing of Works — Phase 6

Phase 6 Actions:
Attenuation pond
2no. Concrete cascades

Headwall units

%n Garage




Phasing of Works — Phase 7

Phase 7 Actions:
600m length swale

Planting of 3500 native trees and shrubs

%n Garag,




Overview - Drainage Design

Causes of existing flooding and need for upgrade

Scheme drainage design overview and phasing

Carriageway drainage design

Interception of overland flow

Attenuation pond design




Amey

Causes of existing flooding/need for upgrade

 Existing pipe network undersized and not to
standard

* Pipe network in poor condition and existing
carriageway culvert crossing collapsed

 Collection system not to standard

» Overland flow from neighbouring fields

« Chamber covers in existing carriageway (sub-
standard)




Drainage Design Overview and Phasing Amey

Howgate Roundabout

* Phase 1 (Yellow) — Tunnelling of pond outfall
through embankment.

* Phase 3 (Pink) — Carriageway drainage pipe and
collection system from Pelican Garage to the
pond.

* Phase 4 (Blue) — Carriageway drainage pipe and
collection system from Howgate Roundabout to
the pond.

* Phase 6 (Green) — Attenuation pond, inlet and
outlet structures.

* Phase 7 (Red) — Overland flow interception.
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Carriageway Drainage Design

National Highway’s assets must be designed to Design
Manual for Roads and Bridges (DMRB) standard.

« CG 501 - Design of Highway Drainage Systems

o Drainage network shall not surcharge during a 1-
year return period storm event

o Drainage network shall not flood during a 5-year
return period storm event

* CD 534 - Chamber tops and gully tops for road
drainage and services

o New chamber tops shall not be installed in
carriageways

o Existing chamber tops positioned within the
carriageway shall be removed

Amey




Swale Design - Interception of Overland Flow Amey

» Overland flow from steep neighbouring fields
contributing to carriageway flooding

« Swales intercept overland flow and convey the flow
into the drainage system and ultimately the pond

* Excess material from site was utilised in the swale
construction
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Attenuation Pond - Existing Drainage Layout at Embankment

CLEAN WATER
AND SANITATION

v

SUSTAINABLE CITIES
AND COMMUNITIES

ale

LY

X 4897A

Network 2 crossing

600x650mm masonry
culvert

resby Hall Cottage =
== ;A_,;.,—:::"-l y
7 ¥993A
Major structural defects /
i ; 4
4891528
4890A

Network 1 crossing

450mm@ concrete
culvert

~~=—{4983A |
' INLET |

. ‘\

5691

SO

N—F
\ osng//

4

New crossing proposed
at this location

5691A

watercourses

Existing

Amey




Attenuation Pond - Location and Constraints

CLEAN WATER
AND SANITATION




Attenuation Pond - Design Amey

Standards & Guidance Tie into structural Tie into slope before

cascade widened embankment

o CD 532 - Design of Vegetated Drainage Systems

o CIRIA C753 - The Sustainable Drainage Systems
(SuDS) Manual

Shallow gradient r A
safety bench and Damp 1:3-1:4 Marginal 1:3-1:4 Aguatic
maintenance access  bench slope  bench slope bench Open water

Likaty extents of mass planted areas

Access
track

Dry bench bnal;:i:tchor i 77 T|e |nt0
\ ‘ slope

Benching

1:3-1:4
gradien

Wetiand topsoil depth to be determingd Layer of subsoll or gravel underneath \_-—
by requirements of vegetation, — typically 50- 150 mm depth; |
iz 400-450mm for shrubs and material must not damage finer —

herbaceous, 100-150mm for i
Pond liner Deeper
grass/ wildflower seeding (see figures watat plants

showing liner detaits) planted in
Crates




Maintenance
access track

Widened road
embankment

St uctural
Cascade




Embankment Remedial Works Timeline (2012 — 2024)

2012
Reported defects

2014

Optioneering

2018

ECI and costings

Amey

2021-22

Another phase of

and geotechnical Completed confirmed optioneering for
reporting In-situ solution &
detailed design
2013 2017 2019 2024
First phase of site GDR for new Amey awarded as Construction
iInvestigations embankment Area 13 supplier phase complete
alignment (re-assess data

and options design)



Amey

Embankment Defects

« Pavement cracking and suspected subgrade differential
settlement

« Stone wall (retaining in places) along the crest of the north-
western slope had partially and fully collapse in multiple
sections and shows vertical distortion

» Slope terracing, superficial slips and backscarps have been
recorded within the embankment

INDUSTRY, INNOVATION
ANDINFRASTRUGTURE
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Embankment Remedial Works — Pre-existing Condition & Use Amey

» Previous remedial works considered (2019)

1. Offline (adjacent) temporary embankment
construction

2. Offline (adjacent) temporary Bailey bridge
construction

3. Offline (via Cumberland Council route)
semi-permanent construction

e Circa £20M for 200m of earthworks alone

including third party and service diversion
costs. \
N

HW SE

_—Exiating embankment
= Proposed embankment

DECENT WORK AND ==
ECONOMIC GROWTH
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Embankment Remedial Works — Feasibility / Amey
Optioneering

Review of the historical ground investigation data and
CD622 geotechnical reporting of the scheme

Examination of geotechnical buttressing options
(provided by NH) for stabilisation of the existing
embankment

Requirements for mitigating the risk associated existing
services within the embankment

Analysis of the stability of the existing embankment and
of each of the proposed options, notably:

v settlement checks for each proposed option, including
conventional vs. lightweight fill; and

v’ risk of differential settlement between the existing and
widened embankment for conventional and
lightweight fill.

Propose three feasible options and outline a preferred
option for an online stabilisation solution

INDUSTRY, INNOVATION
AND INFRASTRUCTURE
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Embankment Remedial Works — Ground Modelling Amey

~ &
40 | f}t l
. Potential Critical Failure ¥ . proposed ground level p
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INDUSTRY, INNOVATION
ANDINFRASTRUGTURE
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Embankment Remedial Works — Feasibility / Optioneering Amey

» Unreinforced Lightweight Aggregate

* Reinforced Lightweight Aggregate et e s

I' T aurramd [PL feaa

g
| | Propossd Rarzn
Cezandesd Polymsrsrss
» Expanded Polystyrene blocks (EPS) =
1.3m Working Width Proposed VRS
1.3m Working Width Proposed VR!
Conventional Fill
Conventional Fill
Proposed Pavement
263 Proposed VRS ~Proposed Pavement
Proposed 300mm Benching 158 } 13
Conventional Fill
Light Weight Fill “
Light Weight Fill Primary Reinforcement

Secondary Reinforcement
Hroposed Drainage Trench

Conventional Filly

‘#——Proposed 300mm Benching

5 S00rmm Benching mp{,sg DEQ::M.:\ %omm,_‘\ ‘8 Proposed 300mm Benching
. Proposed Shared - Proposed Shared
~ndicative Excavate and Replace Foatway Construction \ Footway Construction
Conventional Fill Proposed 300mm Benching: - N Proposed 300mm Benching-
eroposed 500mm Benching \ Proposed 500mm Benching
o Conventional Fill Existing Ground Le
Existing Ground
Proposed Drainage Trench- Propesed 50
T Indicative Cross Section - Option 1B (Ch. 140m)
R . o .
. Indicative Cross Section (Ch. 140m) { Scale 1125
O ‘ Scale 1:125 |
10
\Geogrid Basal Reinforcement
G xtle Layer Geotextile Membrane-

cogrid Basal
Reinforcement




Embankment Remedial Works — Detailed Designh Solution Amey

» Use of the layered geocell filled
with topsoil capped over the
lightweight aggregate

« Use of the varying length and
extents of the geocell to
accommodate stresses

s bed accommodated with 8 tonne,
_t may require Stonne for safety

« Additional geosynthetic
reinforcement at the crest of the een Lun 1t oot T
slope for temporary and | =
permanent loads

LECA LWA fill to shoulders
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A ey —~
B T | -
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AT EE e /
Flrerrr ey T 200mm topsoil strip from batter
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INDUSTRY, INNOVATION
ANDINFRASTRUGTURE

6C Starter Layer

nsar TX160-G or NXB50

o
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Embankment Remedial Works — Sustainability & Social Value Amey

» £3.5 million worth of social value in total!
* 60% of budget spent on local supply chain
» 44 |ocal jobs created

« Two ship vessels were delivered into the
Port of Workington

» Planted 3,500 trees in total during the
project

» National Highways donated £100,000 in
funding to Cumbria Council

DECENT WORK AND 13 GLIMATE
ECONOMIC GROWTH ACTION
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1IWeEl Winner of Social Value Award at Highways UK Excellence Awards 2024 |
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Winner of Environmental Excellence Award and Highly Commended
in others at the CECA NW Annual Awards 2024

NORTH WEST

Finalist at Ground Engineering Awards 2024
AWARDS 2024
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