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Agenda

AScheme Location

AScheme Need

AKey Constraints

ADrainage Design

AEmbankment Condition
AEmbankment Remedial Optioneering

AEarthworks Solution
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Scheme Location and Overview Amey

A County Cumbria, Northwest England

A\ scorLanp

A A595 - Main road around the lake / \

district
ATowns & villages including )&ﬁ&
A

Whitehaven, Egremont and Distington
all adjacent to the A595
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A Single carriageway Class A Road. Whitehave
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ANo Class A suitable diversion routes.

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

IN FURNESS Kirkhy Lonsdale

Barrow-in-Furnes:




Why was the scheme needed?

AFailing embankment

ACollapsed culverts crossing
carriageway

ARegular reports of heavy flooding of
carriageway

APoor carriageway condition including
substandard construction depths

ASubstandard footway widths and
cycle connectivity

AAccident hotspot at roundabout

Amey




What were the constraints? Amey

ASteep Topography

AExisting gas main within failing embankment

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

AProximity to Sellafield

ALimited closure availability

Sellafield
Nuclear
Power Station

ATight design & construction programme
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Initial Optioneering Amey

A lnitial Optioneering completed in 2014 by third party
focused on permanent closure and permanent
diversion of A595

ARuled out due to excessive costs (£20m), lands and
environmental/alignment issues

A 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).
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Scheme Extents




Phasing of Works — Phase 1

Phase 1 Actions:

A Tunnelling 2no. 900mm@ culverts under
embankment

A Micro-tunnelling conducted by specialist
contractor

%n Garage




Phasing of Works — Phase 2

Phase 2 Actions:

A Embankment re-construction




Phasing of Works — Phase 3

Phase 3 Actions:

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

Phase 4 Actions:

A cCarriageway resurfacing between Pelican
Garage and Howgate Roundabout

A Carriageway drainage over embankment
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Phasing of Works — Phase 5

Phase 5 Actions:

A 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:
A Attenuation pond
A 2no. Concrete cascades

A Headwall units

%n Garage




Phasing of Works — Phase 7

Phase 7 Actions:
A 600m length swale

A Planting of 3500 native trees and shrubs
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Overview - Drainage Design

A Causes of existing flooding and need for upgrade
A Scheme drainage design overview and phasing
A Carriageway drainage design

A Interception of overland flow

A Attenuation pond design




Amey

Causes of existing flooding/need for upgrade

A Existing pipe network undersized and not to
standard

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

A Collection system not to standard

A Overland flow from neighbouring fields

A Chamber covers in existing carriageway (sub-
standard)




Drainage Design Overview and Phasing Amey

Howgate Roundabout

APhase 1 (Yellow) i Tunnelling of pond outfall
through embankment.

APhase 3 (Pink) i Carriageway drainage pipe and
collection system from Pelican Garage to the
pond.

APhase 4 (Blue) i Carriageway drainage pipe and
collection system from Howgate Roundabout to
the pond.

APhase 6 (Green) i Attenuation pond, inlet and
outlet structures.

APhase 7 (Red) i Overland flow interception.
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Carriageway Drainage Design

Nati onal Hi ghwayos assets
Manual for Roads and Bridges (DMRB) standard.

ACG 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

ACD 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




Swale Design - Interception of Overland Flow Amey

AOverland flow from steep neighbouring fields
contributing to carriageway flooding

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

A 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
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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 |
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5691
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New crossing proposed
at this location

5691A

watercourses

Existing
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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

0 CD 532 - Design of Vegetated Drainage Systems

0 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

Scour
Protection

Structural
Cascade
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Pond

headwalls
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Capped
mine shaft

Agricultural
access track



