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Concrete Structures

Piling & Structural Concrete Corrosion Protection Waterproofing, Bridge Bearings Brickwork, Blockwork
Retaining Walls & Repairs (Cathodic) & Expansion Joints & Stonework
1600 Series @ 1900 Series 2000, 2100 & 2300 2400 Series

Retaining Walls — used as geotechnical stability for structures (mainly utilised in Major Projects). Many forms
of retaining walls exist, selection is determined by the geotechnical data (as well as site access constraints).

Structural Concrete & Repairs —the use of concrete for structures and the repair thereof. Epoxy and other
resin based products are applied to repair and protect. New products and techniques are an emerging feature.

Corrosion & Protection — the application of new protection products and treating emerging corrosion.
Corrosion occurs due to factors such as carbonisation, chloride ions and dissimilar metal corrosion.

Waterproofing, Expansion Joints & Bridge Bearings — using protective products to waterproof, maintaining
expansion joints and bridge bearings (which are a wearing part) which help connect the flexible elements of a
bridge to fixed structures. All receive wear due to traffic and weather conditions.

Brickwork, Blockwork & Stonework — used as incidental materials in concrete structures. highways
england



Sign-off Matrix for Strategy & Approach
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Executive Summary

Current Status:

The sub-categories of Concrete Structures are delivered by preferred delivery partners. Major Projects utilise Tier 1 Main Contractors who manage the delivery of investment programmes.
Operations sub-categories such as waterproofing and corrosion protection there are a number of preferred suppliers selectable as part of the frameworks awarded across the regions.

Driving supplier performance and cultivating innovation from the supply chain, wider industry and other industries to meet our goals. Safety, carbon reduction, customer experience and
delivering better for value are the key aims of the Concrete Structures strategy.

Creating a cradle to grave approach feeding back best practice and innovation from those that maintain the assets, through to new build delivery to better inform choices in lower carbon,
safety, asset life, and ultimately an improved customer experience.

Challenges:
» Safety: Ensuring new technologies and working techniques improve safety practices.
* Implementation: Driving change can be slow, efforts are duplicated and data is poor. Recognising quality, safety and customer impact are all factors.
* Supply: Opportunities not necessarily capitalised on and thinking as a collective (HE and supply chain) does not come naturally.
+ Demand: Currently demand planning is weak offering little useful information to the business or our partners.
* Carbon Targets: Risk of not achieving our targets unless we actively seek out change, speed up trials and implementation.
‘m » Early Engagement: Early engagement of project management & design team with suppliers.
- L + Standardisation: Standardisation has been slow to take shape, benefits for all need capturing and understand the operational impact of changes and
build need consideration.

*  Working together: Establishing working groups across the sub-categories in Major Projects and Operations Directorate.

@ To fully address the challenges and to align with our imperatives the strategy recommendations are as follows:

* Improved Safety through Concrete Structures products and programme planning. Taking practices from Operations and Major Projects and sharing
best practice.

» Effective demand planning to unlock market opportunities which could benefit all investment programmes
» Continue to drive implementation of change through the various working groups, Innovation Reapplied, SES & identified Investment Programmes.
* Increased engagement with suppliers through the Supplier Communities set up for specific sub-categories.

considerations when assets are maintained.
» Delivery of Concrete Structures cost saving opportunities described in this strategy within the RP2 period.

highways
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* Increased focus on introducing low carbon technology, such as low carbon concrete & modern methods of construction. Coupled with environmental I




Key aims of our strategy

Standardisation of design, components and installation where feasible to unlock supply chain benefits.
Channelled through the Digital Products Catalogue and Innovation Reapplied. The use of off-site manufacture and
modulisation alongside optimised logistics should also be considered with factors such as safety improvements
and quality assurance part of the decision making.

Carbon reduction embedded in decision making from cradle to grave. Understanding possibilities and
Impacts but HE also being the pathfinder to trialling new techniques and products.

Supply chain performance in line with HE aspirations and delivering continuous improvement with a view to
how the wider HE business can benefit from efficiencies, improved safety and guality.

Capturing innovation to create value. Unlock supply chain ideas from end to end processes to new technologies
and products. Innovations that support improved safety, customer experience and delivery. Working cross
functionally with SES, Lean, Innovation Reapplied as well as MP and OD investment programmes.

Market opportunities optimised standardisation and improved demand to open up opportunities in economies
of scale, spot purchases, off peak manufacture, modulisation and risk mitigation (shortages in supply).

Smart demand planning utilisation to maximise buying opportunities and minimise market risks. Ensuring all
schemes benefit by working on total requirements. Getting this right is imperative to unlocking the potential
of other opportunities.

* Our proposal is to pursue these themes through the 14 solutions identified to deliver
increased safety, productivity and cost reduction from the RP2 spend forecast.

» Potential savings across Operations and all investment programmes. .
: . A highways
 There is already a Retaining Walls Implementation Group (WIG) set up and supplier england

community groups formed.


../../../../../OneDrive - Highways England/Desktop/SPS/SID-Examples-of-Piling-Hazards-and-Risks.pdf
../../../../../OneDrive - Highways England/Desktop/SPS/Quality of Work.pptx

Car b O n St r at e For further information on some of the various solutions we are looking at please click
g y here Achieving Net Zero — Concrete Structures

Key drivers of carbon emissions in category Corporate Maintenance & Road user Estimated Carbon emissions per
emission construction emission year associated with key driver
emission [tons of CO2]
1. Concrete products in structures X Need calculation from HE
2. Other products and materials used in the other sub- X Need calculation from HE

categories of concrete structures

Identified measures to address key drivers in | Expected impact / CO2 Timescale What is needed to implement measure
category reductions [tons of CO2] (investment/support, etc)?

1. Carbon Capture 390.97 (61% carbon reduction) 2021 Industry support, understanding of upfront cost
impact versus material cost

2. Low Carbon Concretes 76.28 (12% carbon reduction) 2021 Baseline, trial investment programmes, cross
functional working

3. Reduced maintenance/more Unknown at this stage and 2022/2023 Supplier community groups set up, innovation

environmentally friendly repair materials requires further research captured, HE implementing

4. Technology (preventative maintenance Al) Unknown at this stage and 2022/2023 Technology investment, maintenance programme

requires further research review, changes embedded

The sub-categories of Concrete Structures contain varying environmental factors. Concrete in Major Projects has a big carbon impact but h. h
likewise maintenance regimes, materials & products need consideration. |g Ways
england

Reducing carbon is being explored through various supplier community groups and centrally through the Sector Improvement Project (SIP).



Achieving Net Zero through category management

Category Management will consider the opportunities to reduce carbon in all aspects, cradle to grave. This
is achieved by working with the supply chain (all tiers) and across all National Highways vested interest
functions to capture, assess, understand impacts and deliver carbon initiatives

JOAE Design — making whole life decisions on @  Build — effective productivity, automation,
:@: carbon impact and reduction. Including the m modulisation, right first time, maintenance
- supply chain to effect idea generation =="" enhancements built in (corrosion resistance for
example)

Aqhm:F- Products — alternative materials, less materials, Maintain — Intuitive prevention of defects,
recycled materials, sustainable materials and @ maintenance issues considered at build (full
supply chain circle analysis). Longer life/embedded carbon

Production — economical quantity production
000000 runs, carbon captured manufacture processes,

it
i

&N Recycle/Re-purpose — to utilise on our
networks or in other industries

standardised systems, alternative methods -
= S Logistics — effective movements, less hi
. . ighways
0 0 movements, optimised loads. Alternative ) england

fuels



Snapshot on our future vision

Short-Medium Term Shaping the market

» Set up working groups around the sub-categories and put in the building blocks for; capturing, trialling and
rolling out best practices and innovations. Innovation can come in the form of improved customer

Cross — experience, better safety practices and productivity,
Functional 'mpacts » Early contractor involvement when contemplating standardisation or new ways of working — assessing from
Collaboration desk top to on-site how changes effect all aspects. Evaluating whole scheme impact (positive and negative)

when improving one aspect (standardised retaining solution for example). Recognising the impacts in
standards, safety, quality and time.

Medium-Long Term Shaping the future

» Standardisation through the Digital Product Catalogue, better design and programme planning to alleviate
capacity issues.

Ch ange » Optimisation market opportunities through consolidated products and kit of parts, aggregate concrete
spend over several related areas, off site manufacture, modular solutions and digital design.
Procurement _ . . . A . .
» Continue to drive performance in the SDF incorporating efficiencies and best practice that comes from this
Approach impacts through to the wider business.
—

+ Influence and encourage innovation through all aspects of the supply chain to encourage innovations and
reducing carbon.

This is a high level picture. We will develop different aspects further with stakeholders across all solutions as our } hlg hWaYS
implementation plan progresses england



Phased high-level Implementation Plan to deliver

our key aims

Short-term

(RP2 Year 2)

Establish Supplier Communities
(MP)

Set up Retaining Walls
Implementation Group (WIG) (MP)

Trial scheme rollout of
standardised retaining wall (MP)

Performance measures agreed for
SDF Lots ready for award (Ops)

Early involvement of Tier 2/3 in standardisation
discussion critical to unlocking innovation. Full
scheme impact needs to be considered;
productivity, safety, cost , customer impact and
carbon reduction.

Selecting appropriate suppliers and the right
measures to drive performance of the awarded
SDF lots.

Mid-term

(RP2, Years 2-3)

Phase 1:

Deliver actions from WIG through
SMA

Phase 2:

Rollout to RDP/LTC/CIP through
Innovation Reapplied

Establish Supplier Communities
(Ops)

Supplier Communities developing
innovations (Ops)

HE becoming an informed customer with data
and supply chain engagement to realise market
opportunities.

Continue to bring the organisation together

through communities and innovation rollouts.
Trialled innovations building case studies for
wider rollout and influencing the construction
sector.

Long-term

(beyond RP2, Years 4-5+)

Innovations embedded and
working across all programmes

Intelligent demand understood and
market opportunities being
realised

Strategic input to future SDF for
Operations Directorate

Supplier communities yielding
operational benefits but also
shaping future schemes

Embedded new ways of working and innovations
being realised. HE and the supply chain fully
embracing philosophy of continuous
improvement. Foundations of demand, carbon
reduction, supply chain performance working
well and fully prepared for RP3.




Carbon**

Rollout of short-medium term solutions

Innovation

Standardisation

N

&

Implementation Groups

+ Concrete Repairs Implementation Group
(CRIG).

+ Waterproofing, Bridge Bearings & Expansion
Joints (WBEJIG)

Trial & Embed standardised designs for

Retaining Walls

» .Standardised designs agreed, supply chain
engaged, trial schemes identified and findings
produce modifications and case study for

further rollout

Other benefits: not only capturing
and implementing new ways of
working, products and “innovation” to
yield efficiencies but feeding back into
future designs to reduce maintenance

Purpose: at this stage savings are
not greatly achieved as this is the
‘sandbox’ stage — outputs from this
stage enable savings medium to long
term as standardisation is
implemented wider

highways
england




Carbon**

Rollout of medium-long term solutions

Utilising more intuitive data to capitalise on

Other benefits: risk mitigation in material
Smart Demand market opportunities in: shortfalls, opportunities in off-peak

Planning . Retaining Walls (MP) gzzmﬁgg;re, supply chain investing in new

=

 Structural Concrete (MP)

Drive performance, & capture efficiencies in:
Other benefits: take best practice and

proven efficiencies across all HE. Feedback
» Waterproofing, Joints & Bridge Bearings (Ops) maintenance innovations to new build design

» Corrosion Protection (Ops)

Supply Chain
Performance

» Structural Concrete & Repairs (Ops)

) ()=
[ e

o
!

HE-wide rollout of standardised Retaining

Walls Other benefits: unlock market opportunities,
Standardisation @ - .Standardised designed agreed, Digital Product reduce component requirements, spot
@ purchases, HE wide spend aggregation

Catalogue fully utilised. All schemes default to

standardised solutions (unless valid reason not to)

Aggregating Spend
el = Other benefits: maximise manufacture
O TR e ini " o

Market ~ 'k .Concrete products from Retaining Walls and opportunities, capitalise on off-peak demand,

Opportunities @ %\ Structural Concrete are using standardisation and front of the queue customer

demand data to maximise purchasing potential

highways
england
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Opportunity Analysis: High-level Implementation Plan

Opportunities 2021 2022 2023 2024 2025 2026

Sandaiclesian - Tl Standardised solutions First scheme trial April 2022, further trials thereafter**
agreed/supply chain collaboration

Standardisation -
Rollout Evolutions of trial solutions (Gen 2),

Smart Demand Improve data, Supply chain knowledge,

HlEmlg scheme designs complete (quantities known)
]
Market Opportunities Aggregated spend, off site manufacture, spot buying opportunities, alternative products, innovations and agile buying
o
_ Performance
Supply Chain metrics agreed
Performance
SDF Awarded Measuring performance, driving behaviours, improving ways of working/ new technologies/efficiencies
Retaining Walls
Innovation supplier community

CRIG, WBEJIG formed and capturing efficiencies, trialling, expanding, embedding

Carbon Reduction* . . . . . . . . . L I I
Market research, supply chain opportunities, collaborations, trials, case studies building, wider rollouts, continuous investigation of reducing carbon possibilities

[ ]
already has an implementation group that has been established — now developing deliverables, opportunities, timescale, actions. h |g hways
*Carbon Reduction: opportunities are already being researched and the Sector Improvement Programme (SIP) working group on Carbon Reduction will eng Ia nd
act as the catalyst for discussions, process for change, collaborative trials, etc.
** Timeline follows the 5x25 innovation delivery strategy. 11

Please note: This is a very simplified version of events. Each opportunity has (or is due to have) it’s own delivery plan. For instance, Retaining Walls }




Next steps

Final review of Concrete Structures Strategic Procurement Strategy (SPS) and CCF Stage Gate 3. 15t July 2021

Progress the Retaining Walls Implementation Group (WIG) to identify trials, schemes, evaluation criteria and
delivery plan for increasing productivity, efficiencies and identifying waste (group formulated already and plan in

place):
Workstream one: Standardised design and solutions. Q 2021

Workstream two: Supply Chain reviewing further innovations.
Workstream three: Trial scheme rollout, measurement of success, trial lessons learnt and changes needed.
Workstream four: Expansion from trial to wider application.

Agree Supplier performance measures for SDF Lots due to be awarded Q2/Q3 2021

Set up Supplier Communities with supply chain awarded to SDF Lots:
» Implementation Group for Structural Concrete & Repairs (including Corrosion Protection). Q4 2021

* Implementation Group for: Waterproofing, Expansion Joints & Bridge Bearings.
highways
england
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Category Profile

VISION: To identify a strategic category approach for Concrete Structures that will meet
the demands of all our HE investment programmes whilst delivering the safest and most
efficient solutions. Drive efficiencies in design, procurement and production of assets to
increase productivity and improve scheme delivery which will enable HE to target
opportunities with a 5% efficiency saving with a stretch goal of 10% of HE total spend.

Goals: 1o provide a effective strategy, derived from a detailed analysis and holistic approach
to risk and opportunity identification, that can be embedded across the HE business.

Offer solutions on how to achieve the greatest innovations and efficiencies for the future that
shape the future of the sector. Implementation of standardisation, innovation, innovation reapplied
and digital product catalogue suite of components fit for purpose across the wider HE business
Tier 2 direct engagement to have a voice for continued efficiency
and continuous improvement by monitoring and enhancing KPIs

Landsc aPe: The subcategories all have elements of:
Materials - vary in competitive and non-competitive (restrictive market) levers
Labour - can be specialist (cathodic protection) and more traditional broader skills
Design - not only a programme and price impact (retaining walls) but has a through life impact
Installation - influenced by design, site access, programme and price
Maintenance — Operations live with what is built so 360 analysis is vital — build with total
maintenance cost in mind
Manufacture — wide range of opportunities; lower carbon products, off-site/pre-cast, economies
of scale , etc.
End of life disposal — recycling and refurbishment opportunities

Categories such as Retaining Walls are managed by Tier 1 Main Contractors with many sub-
suppliers available to undertake the works. Efficiencies in design right first time, site installation
and corrosion protection are specialist markets with fewer suppliers

Bridge Bearings and expansion joints can be split between supply (competitive pricing can be
employed)

Market Intelligence

Concrete Structures
Strategy

Executive Summary

Sco PE€: Concrete Structures cover a wide range of sub-
categories; Piling & Retaining Walls, Structural Concrete and
Repairs, Corrosion Protection, Waterproofing, Bridge
Bearings & Expansion Joints, Brickwork, Blockwork and
Stonework. Spend is derived from Major Projects and
Operations and has wide spectrum of stakeholders. Ensuring
total life costing and build quality in any asset is key.

Business Need

Opportunities: sma as demonstrator, and wider rollout
through Digital by Default & Innovation Reapplied. Identify
Operations schemes applying new products and techniques in
corrosion & protection and rolling out via Knowledge Transfer
Packs (KTP’s). Develop implementation plans, measures and
review to demonstrate scalable opportunities and routes for
deployment and delivery.

Customer
Service

Delivery

Objectives Year 4+

Strategic
Sourcing

Set vision & goals:
implement strategy

Embed & deliver: strategic
savings

Identify & develop:
future technologies

All parts of the
All HE investment business working as
programmes (RIP, CIP & one with a fully
LTC) optimised approach to
sharing best practice

Collaboration with
SMA and Operations
to support their related
requirements

HE rollout

Standardised materials,
optimised economies of
scale and off-site
solutions

Better protection of assets &
building learning into future
standardised designs

Standard design and

Efficiencies  piital kit of Parts

Strategic Approach




Stakeholder Engagement

Intentionally left blank
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Statement of Need

A Safer
Network

Improving
Customer
Satisfaction

Delivering
the RIS

Reduced health and safety risk through improved
installation and maintenance methods

Reduction in installation and maintenance time /
impact on road users/

Resilient supply chain able to meet RIS
Programme requirements with minimal risk to

supply

The
Requirements

The
Objectives

The
Challenges

The
Outcomes

To identify a strategic category approach that will meet the demands of all
our HE investment programmes whilst delivering the safest and most
efficient solutions

Promote collaboration, continual improvement and efficiencies across the
whole of HE business and the market sector

Improve safety

To provide a effective strategy, derived from detailed analysis and holistic
approach to risk and opportunity identification, that can be embedded across
the HE business

Offer solutions to achieve the greatest innovations and efficiencies for the
future that shape the future of the sector

Immaturity of Strategic Procurement Division. Obtaining accurate detailed
data demand and spend to be able to drive efficiencies

Lack of availability of actual spend vs forecast spend

Lack of control in being able to enforce use of standardisation with Tier 1s —
IPR design rights

Tier 1 & 2/3/4 maturity of collaboration with each other as well as with HE

A strategic approach that meets the needs of the customer, tailored to suit
all sectors of the business. One that safely delivers value as well as meeting
the delivery timescales of our individual investment programmes

Improved health and safety record for the sector by better sharing of best
practise through collaboration and innovation within the industry

More visibility of the various sub-category outcomes from our various
programmes

Conclusion:through the strategies identified in this document there is a realistic chance to support individual investment programmesin their objective to meet HE
efficiency targets, and contribute to their scheme/area efficiency registers evidenced to the Office of Rail & Road (ORR). We will work in collaboration with Innovation
Reapplied to identify and increase our productivity by 30% in RP2, and deliver between 5-10% cost reduction.




Concrete Structures

RN

Concrete Structures

*Also include 2500 Series for Special
Commissioned Structures - tunnels

——

Piling & Structural Concrete
Retaining Walls & Repairs
1600 Series 1700 Series

~___~ N

Structures

With a few exceptions, Highways England is responsible for

all bridges on the Strategic Road Network (SRN) in England.
Highways England is also responsible for most other structures
associated with these roads, such as large culverts, sign
gantries, masts and retaining walls. The exceptions are bridges
carrying railway lines over trunk roads and certain privately-
owned structures, which are maintained by the relevant owners.

To enable analysis of information on structures assets, the data
should be reported including the structure type to differentiate the
range of structures that are managed and maintained. Each type
provides broadly different functions to the network operation and
may have varying operational costs. The main structure types
included within our data are listed in the text below.

* Bridge and large culvert - bridge, buried structure, subway
underpass, culvert and any other similar structures with a span of
more than 3 metres.

A structure supporting the highway as it crosses an obstacle
(e.g. river, valley or flood plain) or a service (e.g. local road,
railway or canal).

OR
A structure supporting the passage of a service (e.g. local road,
railway, canal) over the highway.
¢ Mast - mast structures providing various functions:
- Cantilever mast for traffic signal
- High mast for lighting

- Mast for camera, radio, speed camera and
telecommunication transmission equipment

- Catenary lighting support system
- Highway signs on posts

_/
RN
Corrosion Protection

(Cathodic)
1900 Series

N

¢ Retaining wall - earth retaining structures.

A structure associated with the highway where the dominant
function is to retain earth.

¢ Road tunnel - an enclosed length of road of 150m or more.

* Sign and/or signal gantries — porial and cantilever gantries
that support signs and/or signals.

* Small span structures — small culverts, small span
structures other than culverts, and small span bridges with a
span less than 3 metres and typically below 1.8 metres.

* Service crossing and other structures - other structures
that are within the footprint of the highway, e.g. service/
utility crossings.

It is noteworthy that there is range of structure assets within
each type. For example, bridges can vary in length from short
structures over small watercourses to major river crossings

and significant structures such as the Severn Bridge. Any
assessment of the high-level information should take account of
these differences.

The source data for the structures asset counts is Highways
England's Structures Asset Management System — IAM IS
‘Structures’.

These figures are valid until 31st May 2021.

Waterproofing, Bridge Bearings

Py .

Brickwork, Blockwork
& Stonework
2400 Series

N

& Expansion Joints
2000, 2100 & 2300

N
22,059

Structures

. 8,857

Bridges and large culverts

. 3,184
Masts

. 2,638

Retaining walls

. 4,416
Sign/signal gantries

. 2,276

Small span structures

. 676

Service crossings and others

o 12

Road tunnels

1

Statement of Need
Define the outcome

needed by the business
and what is needed
to deliver it
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Business Requirements and Objectives

Requirement

Assurance of

Low Importance

Disruption to supply has a minor
impact on operations and/or

High Importance

Security of supply is critical, disruption will affect safety and

supply brand perception damage reputation
Quality performance has a major impact on our operations
Qualit Quality issues have minimal and effects the total life cost of an assets. It is also important
y impact on operations and/or in design as anecdotal evidence suggest Retaining Walls for
instance have a 50% re-design rate
Regulatory, gr?\mglrll?r?gﬁtg? g:r;lgalljl ations Compliance to regulatory, ethical and environmental issues
Ethical, 9 has high impact on our operations and will effect our

Environmental

have a minimal impacton our
operations or our brand

customer perception

Flexibility in delivery dates and
service levels can be

Late deliveries/poor service has a major impact on
operations/brand. This needs to be considered for major

Service accommodated with minimal projects as well as maintenance as both impact the
impact. customer.
Cost Cost competitiveness is not a Cost competitiveness is highly important for the business as
major requirements. is the ability to understand costs drivers of product/service
R&D capability or investmentsin . :
Innovation innovation has minimal impact on Excellent R&D/product engineers and investments to

operations and/ or brands.

innovate are critical to our operations and/or brand

Conclusion: Highways England is responsible for maintaining, operating and upgrading England’s Strategic Road Network
(SRN). The SRN is an essential part of the National infrastructure. The strategic procurement/category management approach
will enable the sector to develop new innovative materials/solutions and to take those innovations to the whole of HE. Being a
conduit for best practice not only across the business areas but within Strategic Procurement itself, sharing best practice.

HE Directorate | Specific Objectives

SMP

RIP, CIP & LTC

Operations

Standardisation and right first time approach (this
requirements full supply chain involvement not just
Designers)

Identifying opportunities for lower carbon products,
installation and reductions in product wastage
Improve productivity/reduction of closures

Earlier and more integrated collaborations to ensure
efficiencies are possible and are embedded through
the process

Ensure designs, products and installation methods are
transferable to all schemes

Design out on-site programme logistics and consider
maintenance requirements and logistics

Engage and maintain Tier 1, 2 3 relationships to
cultivate efficiencies

Deliver sustainable, efficient solutions,

Understand innovation opportunities and identify net
zero carbon opportunities

Translate innovation and market opportunity into
design standards

Reduce site time to improve customer satisfaction by
50%

Earlier and more integrated collaborations to ensure
efficiencies are possible and are embedded through
the process

Engage and maintain Tier 1, 2 3 relationships to
cultivate efficiencies

Commitment from supply chain to deliver solutions
and net zero Carbon agenda.

Identify Sustainable innovations in products and
process.

Ensure maintenance issues are considered in the
upfront deign of new assets

Ensure supplier performance is maximised
Improve asset management and improvementin
programming



MP Transformation Delivery Programme & SEG

L

Innovation

Reapplied

Value Levers:
(priority areas)

Assurance of

Safety

Eliminate &
reduce safety
risks through

alternative

methods of
design and
assembly

Sourcing Model

Work closely with
the alliance to
influence
innovations and
efficiencies up
front and also
work with
Operations to
unlock
opportunities
within the regions

Disruption to supply has a minor impact

Economy of
Scale

Demand
planning and
standardised
designs will

unlock

economic
levers

Specification . Offsite &
Simplification SICIIEI L MMC
Simpler
Standardised manufac_ture a}nd Increase
designs installation with offsite
. S quality products-
installation and manufacture
manufacture and ST use of
- ] life value from ST
make available in : . digitialised
L design and build ;
the Digital design of
through to
Product maintenance and components
Catalogue . and MMC
repair

Customer

Benefits

Minimise
delays,
increase
safety and
give value
for money
over the
lifetime of
the asset

ecurity of supply is critical, disruption will

Environmental

our operations or our reputation

supply on operations and / or reputation X ffect safety and damage reputation
. Quality issues have minimal impact on Quality performance has a major impact on
Quality . . X . .
operations and/or reputation our operations and/or reputation
Regulatory, [Compliance to ethical, environmental or Compliance to regulatory, ethical and
Ethical, regulations have a minimal impact on X environmental issues has high impact on

our operations and/or our reputation

Flexibility in delivery dates and service

Late delivery / low quality has a major

operations and/ or wider government

aims

Service evels can be accommodated with X . .
. . mpact on operations / reputation
Iminimal impact
. . . Cost competitivenessis highly important ag

Cost competitivenessis not a major i .

Cost comp ! X s the ability to understand costs drivers of
requirement .

poroduct / service
R&D capability or investmentsin .
P ¥ . . Excellent R&D / product engineers and
. nnovation has minimal impact on . -
Innovation X nvestments to innovate are critical to our

operations and/or reputation

Business
Owner

SMP

RIP, CIP &
LTC

Operations

Installation
Productivity

Alternative
methods with
off-site
manufacture,
standardised
products and a
focus on
logistics to
optimise on-site
productivity

Just in time
approach
with minimal
to no waiting
time and use
of
Construction
Logistic
Plans

Environmental

Eliminate
re-design
an Reduction in
assess carbon -
new products,
products manufacture
for cost and logistics
vs life
span

Maintenance

Establish
cost of
product vs
life span.
Alternative
methods of
application
and
maintenance
issues
resolved at
the build
stage

Structures Efficiency Group (SEG) Themes

* Improved productivity
+ Better knowledge of assets, geology and ground
profiles
» Maximise use of existing infrastructure
+ Challenging standards (Digitally Ready)

* Improved productivity

« Certainty in delivery
» Designing out waste

+ Building low/minimal maintenance structures
* Incorporate any corrosion protection
» Continue to research and develop cathodic products

and application
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Product Description - Retaining Walls

Rotary Bored
Piles

CFA Piles (also
known as
continuous flight
auger piles or
auger cast piles)

Driven Precast

and Steel Piles

Secant and
Contiguous
Retaining Walls

Bored
Displacement
Piles

Description

Rotary bored piling methods are used when the large diameter piles are required to provide high load capacity or for dealing with difficult ground conditions such
as boulders and rocks. The system uses a telescopic Kelly bar and temporary steel casing where necessary. When the pile is bored to the required founding
strata a reinforcement cage is inserted and the pile is usually concreted using the tremmie technique and the temporary casing is removed.

This is a low noise and vibration free system in comparison to Driven Piling. The method involves drilling the pile to a design depth and pumping high slump
concrete through the central auger stem as the auger is withdrawn. The system is controlled by on-board computer which measures depth, concrete flow,
torque and pressure. When the bore is supported by the augers during the pile constructions it eliminates the requirement for temporary casing support fluids
and is therefore particularly well suited to water bearing ground conditions. Reinforcement is installed after concreting operations are completed by plunging or
vibrating the cage into the wet condition.

Driven piles may be Steel H, Steel Sheet, Tubular or Precast Concrete. Driven piles are an economical piled foundation in comparison with other systems on
the market. It is a ‘displacement’ system in that he existing soils are ‘displaced’ in the ground by the pile being driven in rather than soil being removed from the
ground by boring of the material. This is one of the many advantages of using driven piles in that there is no spoil to be removed from site. Other advantages :
off-site manufacture of the piles under controlled factory conditions. Direct loading capacity being determined whilst the pile is installed.

Both types of walls can be designed to cantilever or propped (anchored external or internal) to restrict displacement of the wall. Secant walls will provide
protection against water up to Type A in accordance to BS8102. Sequencing of installation is important with both types of wall. These walls maximise space of
the basement footprint which is beneficial as land prices continue to escalate.

Bored displacement piles are used where low vibrations and minimal spoil generation are important in project delivery. Typically bored piles are selected due to
low vibration during installation compared with driven replacement systems. Bored systems generally produce spoil as the material is removed from the bore
and replaced with concrete. Bored displacement piles have the advantage of low vibrations as they are formed by rotating and pushing a displacement tool into
the ground . Not all ground conditions are suited to this type of piling and its use is generally better in granular rather than cohesive soils.
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Product Description — Retaining Wallls

Earth retaining structures are designed to overcome significant variation in ground levels to provide either a sloping or flat ground on retained side. Earth
retaining structure can help provision of workable space for other civil engineering structures to be built. They are also designed to stabilize unstable natural
slopes or to provide more space for road construction.

Earth Retaining
Structures

Sheet Pile Walls are retaining walls constructed to retain earth, water or any other filling materials. A sheet pile wall consists of a series of sheet piles driven
side by side into the ground. This results in a continuous vertical wall for the purpose of retaining an earth bank. They may be designed to both retain
temporary excavations and to act as the permanent retaining structure, often in conjunction with the base slab which offers propping to the wall. Sheet pile
retaining walls have distinct advantages over concrete contiguous and secant walls. Sheet Pile walls are cost effective, they require no curing time before
excavations can commence.

Sheet Piled
Solution

A contiguous bored pile wall is formed by constructing a series of individual vertical RC piles. The diameter of each pile in a contiguous piled wall is usually
not less than 300mm diameter. Contiguous piles are suitable where the groundwater table is below excavation level. It is normally the most economic and
rapid option. The walls consist of discrete piles typically installed at centres 150mm greater than their diameter, leaving gaps where soil is exposed during
excavation. Permanent works require additional reinforced concrete lining wall. Once all the piles have been constructed the top of the piles are usually
joined together by a RC capping beam.

Contiguous Bored
Solution

Diaphragm walls are suited to deep retaining walls and provide a high level of leak protection. Diaphragm walls provide rigid cost effective solutions for
permanent retaining walls and shafts, with less construction joints than bored pile walls. They are particularly suitable for large, more open sites where
structures greater than 25m deep are required.

Diaphragm Wall
solution

¢ Gabion walls have few drawbacks apart from access to local stone. In the UK however this is rarely a issue as a multitude of suitable stone types are easily

s i ; B available from local quarries. Gabion baskets are not vulnerable to drainage issues as they permeable so water cannot build up and cause structural failure
Gabion Basket Wall ; . to the retaining wall. Gabion baskets are perfect for creating a retaining wall which is sympathetic to natural surroundings as vegetation is able to grow
through the baskets, whilst restoring the landscape to original grandeur. Gabion walls are inexpensive because construction does not involve going into the
ground.

‘ L Shaped pre-cast concrete retaining walls. L- Shaped wall units are ideal where space is at a premium and a vertical system is required. They are very

L Shaped l . : 4 quick to install and sizes range from 1.0m up to 3.75m. They are widely used in a range of applications. They are a stock item so time for delivery and
Retaining Wall & @R IR installation can be very short.

King Post Walls T —  King post walls are also known as soldier piles and are some of the oldest forms of retaining systems used in deep excavations. They are cost effective can
be used a permanent or temporary solution, which be constructed using concrete panels, timber sleepers beams or steel panels. 20



Product Description — Structural Concrete & Repairs

Structural Concrete & Repairs — the use of concrete for structure building and the repair of structures using epoxy and other resin based
products. New products and techniques are an emerging feature.

Cemprotec MCI® 2020 from Flexcrete. A clear, water based, organic surface treatment for existing concrete structures. Formulated to migrate
into concrete, by liquid and vapour diffusion, to form a protective monomolecular layer on steel reinforcement, which helps to reduce corrosion.

Metallised zinc cathodic protection systems from Metallisation. Metal or thermal spraying the concrete with zinc or a variety of zinc alloys:

https://flexcrete.com/flexcrete-products/concrete-repair-products/concrete-repair-corrosion-inhibitors/cemprotec-mci-2020/
https://www.metallisation.com/applications/cathodic-protection-of-steel-in-concrete/

Information Technology around condition monitoring is key to the next stages of preventative maintenance and getting a picture of our assets
perform. Measurement instrumentation within structures to understand design life versus actual performance will not only aid preventive rather
than reactive maintenance but may lead to over engineered solutions being re-thought for future built assets.

Crack repair - epoxy and polyurethane injection

polyurethane is foundation = -~
flexible and is nat a wall 4
structural repair, <

however, it can ~

prevent lsakage /apoxy or polyurethane

may be injected into the.

wall through ports [T this
method can

the ports are Insertad info only be used

the crack, and the front of with poured

the crack is sealed concrete, not
concrete block

it starts out with low i
viscosity, then
expands and
hardens in the crack

do-it-yourself crack
repair kits usually
featurs polyurethane
foam |

then, the repair material is
injected through the ports

/* mastic
»
epoxy is as strong as ¢

concrete and forms a
structural seal

however. it hardens |
slowly. and if there is | s
space at the back of 3

the crack, it may leak EQ\ S ///
out @ 2011 CarsonDu .C0) ~— basement
P\\ \ / slab

P

highways
england
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https://flexcrete.com/flexcrete-products/concrete-repair-products/concrete-repair-corrosion-inhibitors/cemprotec-mci-2020/
https://www.metallisation.com/applications/cathodic-protection-of-steel-in-concrete/

Product Description — Corrosion & Protection

The application of new protection products and treating emerging corrosion. Corrosion occurs due

to factors such as carbonisation, chloride ions and dissimilar metal corrosion.

Cathodic protection (CP) is a technique used to control the corrosion of a metal surface by making it
the cathode of an electrochemical cell. A simple method of protection connects the metal to be protected
to a more easily corroded "sacrificial metal" to act as the anode. The sacrificial metal then corrodes
instead of the protected metal. For structures such as long pipelines, where passive galvanic cathodic
protection is not adequate, an external DC electrical power source is used to provide sufficient current.

Galvanic

In the application of passive cathodic protection, a galvanic anode, a piece of a more electrochemically
"active" metal (more negative electrode potential), is attached to the vulnerable metal surface where it is
exposed to an electrolyte. Galvanic anodes are selected because they have a more "active" voltage than
the metal of the target structure (typically steel).

Impressed current

Impressed current cathodic protection (ICCP) systems are used. These consist of anodes connected to
a DC power source, often a transformer-rectifier connected to AC power. In the absence of an AC
supply, alternative power sources may be used, such as solar panels, wind power or gas powered
thermoelectric generators. Hybrid systems have been used for over a decade and incorporate the
coordination, monitoring and high restorative current flow of ICCP systems with the reactive, lower cost
and easier to maintain galvanic anodes.
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Statement of Need

Product Description — Waterproofing, Expansion
Joints & Bridge Bearings

Waterproofing, Expansion Joints & Bridge Bearings — using protective products to waterproof,
maintaining expansion joints and bridge bearings (which are a wearing part) which help connect the
flexible elements of a bridge to fixed structures. All receive wear due to traffic and weather conditions.

Waterproofing Systems Expansion Joints Bridge Bearings

} highways
england
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Product Description — Brickwork, Blockwork & Stonework

Pre-cast as well as built up solutions can be employed to add to concrete structures either as part of a
foundations, culverts and capping units. These systems can also be known as formwork (taken from
the WBS)

} highways
england
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Historical Spend

Intentionally left blank
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Demand Profile — Concrete Structures

Intentionally left blank
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Future Spend — Major Projects

Intentionally left blank
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Future Spend — Major Projects

Intentionally left blank
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SDF Structures Forecast Spend (OD)

Intentionally left blank
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Value Chain Analysis - Retaining Walls

Value Chain Objectives

* Create of a set of standardised
retaining wall solutions,
production processes and
productivity benchmarks.
* Incentivise offsite construction
methods where possible, to
maximise safety and
environmental benefits.
* Understand the value of
carbon — footprint,
opportunities, reduction and
impact.
* Maximise the benefits of
standardisation by taking an
organisational view of demand
and requirements rather than a
project or programme view.
* Inform the development of new
category strategies for
retaining wall solutions, based
on potential for
standardisation, volume and
supplier
risk/capacity/capability,
including the potential for bulk
purchase of standard
products.

1

Statement of Need
Define the outcome
needed by the business
and what is needed

to deliver it

Value Chain

Needs &
Requirements

Maintain &

Delivery Unit / Procurement

Operate

Design

Product Selection

Procurement

Manufacturing

Installation

Operation

Maintenance

A

V'

Value Factors

Current Situation

Changes Needed

o Efficiency - making optimum use of standardised designs and

modular solutions

» Efficiency - design for rapid construction and ease of maintenance

+ Efficiency - standardisation of retaining wall products and
selection processes, based on a mnimum number and variety of
solutions

+ Scheme designers not using Standardised designs and
undertaking specific designs for each crcumstance
+ Too much varation and duplication in scheme designs

+ Too much variety of retaining wall solutions being
used, not all of them the most efficient and effective

[ Get more modular solutions certified to be used on the SRN

+ Simplify design and construction by using a standard sutte of
solutions

+ Reduce vanation by developing a catalogue of the most
efficient and effective products to cover the majority of
condtions

« Implement a selection process to enable these to be rolled
out across all schemes

+ Gain agreement across contractors on the best solutions

» Efficiency - savings from bulk procurement of standard products

and mass production opportunities

+ No programmatic bulk procurement of products, only
scheme by scheme procurement

» Safety - offsite manufacturing to reduce time on site and accident
frequency rates

» Efficiency - fewer defects through mass production

+ Environment - offsite manufactured products reduce raw materials
on site, minimise waste and potential for environmental incidents
from hazardous matenals

+ No incentive for offsite manufacturing

+ Mass production opportunities not reaksed due to lack
of bulk procurement

’ 83&7 - reduced time on ste and lower accident frequency rates
through rapid construction methods usng standardised modular
solutions

« Efficiency - reduced installation time and reducing TTM through
efficient, standardised methods

e Delivering Enhancements for Economic Growth - improving

network availability by reducing installation and maintenance times

+ Network condition - standardised solutions, designed for ease of
mantenance

« Inconsistent intallation methodology, using a varety
of retaining wall solutions

+ Non-standardised retaining wall solutions

« Use of standardised products and components to simpliy
maintenance by reducing the number of different solutions

« Investigate possibilities for programmatic, bulk procurement

+ Develop a strategy to incentivise offsite manufacturing

« Investigate possibilities to enable mass production through
bulk procurement

L

« Implement a shick, conastent and repeatable methodology for
instaling retaning walls using standardised designs and
products, enabling knowledge to be bulk and famiiarity with the
process to be established

highways
england
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Value Stream Mapping - Retaining Walls

Intentionally left blank
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Supply Chain Mapping - value and objectives

Link to the relevant intelligence documents can be found here: http://share/share/llisapi.dil/properties/91420167

Concrete Structures covers Concrete Repairs, Piling & Retaining Walls, Waterproofing, Bridge Bearings & Expansion Joints, Corrosion Protection (inc Cathodic Protection).

cK P

L e T

e — w T e S i o —
Highways Tier 1 — Management Tier 1 & 2 —Work Tier 3 — Material/Product
Engle}nd/Other _ Suppliers Contractors Suppliers
Contracting Agencies J J

| - X _ 4»a,  Cementation <3 bam casagrande vk

_ BACHY EQUIPMENT % EKSPAN
|ﬁer 1 - Design Suppliers J IE'KIER bmJV palfour Beatty vINEI s p SoteTanche &S VolkerLaser LmTED ¥ &
M wWEWB o 1 m e org TAZIKER Hankinson | \iaerials  range  from  widely |
I e ﬁ Whlttle: . . . I
mg;};o"m ATKI NS [N Al B : Tler 1 manageme nt COmpanleS cirastraciurs I Aczem IF egirwaring I indhatid PROGRAMMED MAINTENANCE aVallable Concrete to SpeC|a| |St E

provide contract and project
management services, and offer
expertise to manage operational
needs of the client.

* Primarily integrators, they receive
contracts, manage the project from
scratch and sub-contract construction
work to Tier 2 suppliers.

bearings and waterproofing |
materials.

» Labour is the principal resource,
plant can be required for e.g. working
at height and concrete provision.

* Piling is the key user of plant, piling ;
rigs being required to manipulate the
soil / excavation.
* Some suppliers also manufacture 5

. » Such companies mainly offer
' project design and engineering
' services; they can be leveraged to
. incorporate Concrete Structures
idesign knowledge from specialist
' contractors  to  improve  works

1 efficiencies.

* Efficiencies may include ECI and
early site investigation to determine

» The primary delivering suppliers for
Concrete Structures.

* They provide the Plant, operating
labour and potentially design / ECI
input.

» They operate largely at Tier 1 CWF
with the exception of Piling &
* In-House capability provided by Retaining Walls which are managed

specialised divisions by Tier 1 contractors.
the most effective requirement.

requirement. »  Bavac  RGUTEZN = [CRL ,
-« Some offer specific design limited to SKANSKA @ Balfou
| certain structures e.g. Gantries e nmcn__ . !Infrostructure —r— = FReySsSIneT

the products eg. design, manufacture
and install bridge bearings.

Conclusion: the market for Concrete Structures, as operated by Highways England, covers a multitude of suppliers, services and products. There h|g hways
are no dominant suppliers. eng|and
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Market Insight and Landscape

+ Highways England is in a favourable position across these sub-categories; being able to draw from
multiple suppliers offering similar services. Key advantages are our large beginning power resulting from
stable funding and steady requirements

+ Highways England’s needs for Corrosion Protection, Concrete Repairs and Waterproofing, Bridge
bearings & Expansion Joints are currently largely (CWF) confined to Areas 13 & 14, 7 and the SW.

+  CWF frameworks only appoint small numbers of unique suppliers, suggesting a lack of supplier ability to
either perform the required services or pass tenders.

*  Our ability to substitute these works is low. This is due to our requirement to maintain our structures,
including bridges, in a safe condition.

Rivalry Bargaining Threat of
in the Power of Substitutes

Bargaining
Power of

Threat of
New Entrants

Suppliers Industry Buyers
Low @R High Low @ High Low CHNO pigh Low @ High Low High
Accessible markets (+ve) Multi-disciplinary Vital maintenance Highways England is Can substitute within
. o service offerings e.g services (+ve) financially able to place category e.g. types of
Organic expansion |.e. concrete waterproofing . _ . large orders (+ve) waterproofing, new
groundworks into piling & repairs & protection Similar service offerings technologies (+ve)
(+ve) (+ve) within sub-categories Large supplier base
L ; (+ve) (+ve) Piling & retaining walls
Capital investments in Hard to substitute , _ . driven by new building.
plant or manufacturing to piling (+ve) Large supplier base Ongoing maintenance Ceasing work runs
complete with established (+ve) requirements, not counter to expansionist
suppliers (-ve) Large supplier base (- optional services (-ve) aims of RIS2: not
Established manufacturing ve) HE has limited Demand considered viable (-ve)
economies of scale (-ve) Similar service — only certain Areas of Maintenance of
offerings within sub- the Network require structures required for
categories (-ve) these services safety & operational

reasons (-ve)

highways
Conclusion: the markets covered are open to entry are the lower end utilising domestic or commercial business opportunities. eng |and
The similarity of suppliers and service offerings makes all markets price-sensitive despite the non-optional nature of the services.
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Supplier Capablllty and Capacity —including industry accreditations

Intentionally left blank

} highways
england
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Supplier Financials

Intentionally left blank

} highways
england
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Supply Market — Concrete Production

Industry Definition:

Companies in the Ready-Mixed Concrete Manufacturing industry
manufacture ready-mixed concrete and mortars, and deliver
batches to customers in an unhardened state.

Industry Products and Services:
« Standard ready-mixed concrete

* Rapid-set concrete

« Self-consolidating concrete

* Other specialist products

* Other

UK industry statistics:
Market Size: £3bn

Number of Businesses: 827
Industry Employment: 11,233

Market Insight:

Average industry growth 2020-2025: industry operators are
expected to continue facing challenging conditions into the
medium term as persisting uncertainty surrounding the terms of
the UK's exit from the European Union and the COVID-19
(coronavirus) pandemic weighs on downstream construction
activity. Nevertheless, opportunities are anticipated to remain,
supported by ongoing policy support in residential markets.
Furthermore, ready-mixed concrete (RMC) manufacturers are
likely to benefit from planned government expenditure aimed at
upgrading the UK's infrastructure network, boosting demand from
civil engineering construction industries.

Intentionally left blank

highways
england
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Global Concrete Production & European Market Factors

China

India

Vietnam

United States

Indonesia

Turkey

Iran

Brazil

Russia

Japan

Egypt

South Korea

® 2010 @ 2015

1000 1250

Production in m

1500 1750

on metric tons

2019 @ 2020

« Cement production - the majority of EU cement producers operate on
a global level, giving them access to global best practice and technology.
Raw materials are extracted mainly onsite, which avoids transportation
costs and environmental damage.

* Environment - cement uses carefully selected wastes from other
industries such as secondary raw materials or alternative fuels. This
helps decrease the environmental impact of other industries.

* Investment - the cement industries are capital intensive with the cost
of laying down a cement production installation equivalent to around
three years' turnover.

* Innovation — innovation in the sectors includes the increased use of
wastes as an alternative to raw materials and fuels, the development of
new products such as energy and CO, efficient buildings, adaptation to
climate change, and seeking new market opportunities for cement-based
products.

» Trade - cement is a high-density product with a relatively low selling
price. Transport costs are therefore a determinant to trade. The EU
exports mainly to the US and imports come mainly from East Asian
countries like China, Thailand, and the Philippines.

* Non-EU countries — EU cement producers own almost 60% of the
cement and lime production capacity in the US, and have significant

China produces the most cement globally by a large margin, at
an estimated 2.2 billion metric tons in 2020, followed by India
at 340 million metric tons in the same year. China currently l

production facilities in the rest of the world.

produces over half of the world’s cement. Global cement hlghways
production is expected to increase from 3.27 billion metric tons england

in 2010 to 4.83 hillion metric tons in 2030. 37



https://www.statista.com/statistics/373845/global-cement-production-forecast/

Data taken from Supply Chain Mapping V1.1 Power Bi report

Supplier Market Deep Dive — Piling & Retaining Walls

Live
Schemes by Division (tooltips for fvalue) Approx Tier involvement
Tier 3 Tier 2 M d uni d
Tier 2 1 (3% H3%) 23 apped unique data
Tier 32 (10%) —. Count of Subcontrator 28

Count of Subcontrator 2

fiers 18 Tier 2 & 3 —Work
3 Count of Scheme Contractors

Count of Subcontrator

Suppliers*  Foundation Piling

M Tier 1 — Management L
» Martello Piling

-« Balfour Beatty
* Sinklagan
* Bachy Soletanche

Tier 2 16 (80%)  BAM Ritchies

* Keltbray Sheet Piling
* Fussey Piling

A selection of Tier 2 & 3 Suppliers were asked which industries will see
the bulk of their work over the next 3 years, these were their answers:

| R S Engineening i - IvorKing
. . » Galliford Try : « VVan Elle
Rail 5% up to 50% ; . | .
-« Costain : + Sheet Piling UK
Water & Utilities 5% up to 30% '« Balvac ! Aars|eff
Residential 20% up to 30% "« Skanska . Bauer
Commercial 20% up to 40% '« Dawson Wam i
Energy Projects 5% - * Kier
Industrial 25% i * Morgan Sindall i e
Highways 25% up to 40%  * BAM Nu.ttall oo
_ . * Some Tier 1’s can also provide
General infrastructure 30% up to 50% ! :

' the works themselves

Conclusion:itis a highly competitive environment. This could be beneficial economically, but can be devastating for the supply chain when decisions are based } h |g hways

purely on price (not total cost). It should be noted that some Tier 1 suppliers can also provide the material and works themselves. The focus of who we work
with needs to be based on suppliers who are prepared to innovate, be open and transparent and look for continuous improvement working with HE.




Data taken from Supply Chain Mapping V1.1 Power Bi report

Supplier Market Deep Dive — structural Concrete & Repairs

Structural Concrete .
Live .
Schemes by Division (tooltips for £value) Approx Tier involvement Not Started Tier 2 & 3 —Work
Tier 2 . Contractors
Tier 3 2 (20%) - Mapped unique data Tier 1 — Management ] T
< o Count of Subcontrator 28 Suppliers* | !
Count of Subcontrator J J . Balvac !
Tier 3 T ST T T T TS TT T T T T ST 1 | 1
6 p - * Balfour Beatty : '+ G S Foam Concrete l
ount of Scheme i ! i !
Count of Subcontrator .« Barrett Group : . » Midland Reinforced :
2o — - * Skanska - Concrete
'« Breedon Group E '+ Structural Systems !
\ Tier 2 6 (60%) i * Cemex i .. |
'« Bemac Construction
Concrete Repairs Fnec "+ HDG Group |
Schemes by Division (tooltips for £value) Approx Tier involvement i « * |ist not exhaustive see i
Tier 1 - CWF ! i | .
Tier2 . Mapped unique data i \S/iplply Chain Management | [ T J
43333%) T Count of Subcontrator 17 LV I Contractors
(@s%} Count of Subcontrator :
Tier 2 1 [ Tier 1 — Management [mm=msmssssmsosssoo-oo------o-g
15 Count of Scheme Suppliers* J » Concrete Repairs Limited

Count of Subcontrator

________________________________

» Balvac Limited

Tier 3 » Volkerlaser

1

« Balfour Beatty

Tier 3 ° .
1[8.33%]_/ Count of Subcontrator Centura GFOUp * Fressinet
L Tier24 33333 * Koninklinjke « APA Concrete
* Curral Lewis « LMS

* Vinci
* RPM International
* Smart Inclusions Group

} highways
» Hostombe Group england

R | 39

Conclusion: some competition in the market place, although not as sub-contracted, Many main Contractors
can provide the services themselves. Competition appears to be around appointments of main Contractors.
Structural Concrete and Concrete Repairs is in the SDF lot for RIS2. There has been a positive uptake of
participation from the market. Further supplier data, analysis and opportunities can be explored once the lots
have been awarded.




Data taken from Supply Chain Mapping V1.1 Power Bi report

Supplier Market Deep Dive — corrosion Protection (Cathodic)

Live
Schemes by Division (tooltips for fvalue) Approx Tier involvement
Tier 1 .
Tier 2 1 (7.69%) — — Tier 11(7.69%) ] Mapped unique data
Tier 2
5 {15.3:2;;,:, N Count of Subcontrator 23
Count of Subcontrator
Tier 1 - CWF 12
e Count of Scheme _ q
Count of Subcontrator Tier 2 & 3 — Work
' Contractors
Tier 2
. Tier 1- CWF 17 ‘ N T e ———
) - Tier 1 — Management ! . !
5 (38.46%) Count of Subcontrator ‘[ Suppliers* '+ Whittle Programmed |
Tier 24 (30.77%) . J ' Maintenance
"W Hostombe T '« Concrete Repairs Limited
« Koninklinjke -+ Taziker |
« \inci . » GPL Civil Engineering
« RPM '« Cathodic Protection Co
* Philtech e Freyssinet |

_________________________________

« Jack Tighes

» Centura

Conclusion: some competition in the market place, although not as sub-contracted, Many * Curall Lewis

main Contractors can provide the services themselves. Competition is mainly around the * Forth Midco

« Hankinsen Group
main Contractor. Corrosion Protection is in the SDF lot for RP2. There has been a positive - Steel Protection Consultancy

uptake of participation from the market. Further supplier data, analysis and opportunities can . . -
be explored once the lots have been awarded. ND Support Services hlg hways
S — england



Data taken from Supply Chain Mapping V1.1 Power Bi report

Su ppller Market Deep Dive — Waterproofing, Bridge Bearings & Expansion Joints

Live

Schemes by Division (tooltips for fvalue) Approx Tier involvement
Tier 1 - CWF
Mapped unique data

 Tier 1-CWF 3

Tier 29 (36%) —
) 5 (20%) Count of Subcontrator 16

Count of Subcontrator
Tier 2 24
15 Count of Scheme 1

Count of Subcontrator : Tier 2 & 3 - Work
Contractors

[ Tier 1-Management { 4 o !
SuppliErst + Volkerlaser

" Tier 2 11 (44%)

'+ Ekspan
* Universal Sealants

____________________________________

* John Graham

 Koninklinjke » Allied Infrastructure

* Freyssinet

' * Route One i
' » RPM International L TTTTTTTTTTmmTmmmmmmmmmommee
.« Matrail i
-+ Maurer
' » Bouygues

Conclusion: Some competition in the market place, although not as sub-contracted, ' Lucian

Many main Contractors provide the services themselves. Materials could be separated . !

form service if it proved cost effective. Waterproofing & Expansion Joints are in the - Vinci

SDF lot for RP2. There has been a positive uptake of participation from the market. -+ LMS !

Further supplier data, analysis and opportunities can be explored once the lots have "« Auduaflow e

been awarded. q : h|g hways
S | england



Supplier Analysis

e Highways England is an
established company and a
government body so it
benefits from a strong
credibility and trust from
investors.

Highways England has a strong
competitive advantage with
its knowledge, economies of
scale and past contracts with
main players in the industry.
Trained personnel and
specialised workforce in the
UK.

e Slowness of internal development
and approvals makes innovation
implementation a very long
process.

Overlaps between some area of
the business which makes it
difficult to have a single point of
view and makes the decision
process more complicated.
Standardisation of Retaining
Solutions will only extend so far

into HE as there are site access
constraints that can dictate the
type of structure available.
Highways England requirements
are mandatory and binding so can

be a barrier to entry for potential
suppliers; especially small
companies. However, we cannot
tolerate any failure on
competence and skill required to
fabricate so reducing would
require careful consideration.
Demand planning not in great
shape — confidence needs to be
gained in the supply chain over our
data.

e Incentivise innovations to drive
industry H&S improvement.
Collaborative way of working and
portion the work.

Emphasise long term value
considering whole life cost and
total cost of ownership.
Political willingness to improve
safety on the roads; that implies
using more innovations and
technology.

Aggregated concrete
requirements over several
concrete products could bring
economies of scale
Standardisation could bring
reduced components, lower
carbon, aggregated material
spend, productivity
improvements, safety
improvements

Use of the Digital Product
Catalogue will reduce design
costs

Reduction in re-design and
programme impact

Influence /impact of DfT or
central government decisions
on programme or funding
Procurement/Competition law
Material and labour shortages
Supply chain maturity/appetite
for change in culture

Industry restrained capacity
Competition from other sectors
— LA and nuclear

Reduced transparency of cost
and loss of value without a
commercial framework for
Gantries

Customers might not be ready
yet for some innovations
Supply chain not ready or able
to change

HE not ready or wanting to
change

Suspicion from the supply chain
over “cost cutting” rather than
focus on value

Growing influence of lobbies
and rise in political
involvement in major
infrastructure

Roads Investment Strategy
(RIS): defined objectives and
efficiencies to be reached
Strong role and influence of
Government Departments &
Agencies (Office of Rail and
Road (ORR), Department for
Transport (DfT), Crown
Commercial Services (CCS))
Effect of pandemic on supply
chain and future investment in
the roads infrastructure

Technological
Obsolescence of Technology
Fast pace market
Connectivity and wireless
network are key elements for
the development of future
Smart Motorways
New innovative technologies
(Stopped Vehicle Detection)

Impact of GDP / Economic Growth .
Roads Investment strategy .
Stability of the Currency (£) .
Resource use efficiency (planning to .

maximise cost efficiency)
Cost pressures (supply and demand

Ied) .
Industry cost factors (pensions, oil,
equipment materials) .

The highways industry is moving fast
both in terms of regulation and
innovation thus there is a need to
adapt to stay a relevant player on the
market

Legal
Health and Safety requirements .
Procurement rules and Competition

law .
Highways England policy, IAN’s on
fatigue and working regulations .

Environmental protection standards
and law

Highways industry is moving fast in
terms of regulation

Mistrust of change

High customers expectations
Innovation driven environment

Work of Universities and Academics
on infrastructure — Increasing interest
for this industry

Better Road Safety awareness —
Highways England ad campaign
Specific trainings on technology usage

Environmental
Growing consideration of “new”
pollution (noise pollution for instance)
Sustainable solutions considered in
every sector of the business
Influence of the public on
environmental key topics
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Importance to Delivery

HIGH

Develop

LOW

Account Attractiveness

HIGH

Conclusion: there is an appetite and opportunity to develop
and make the market in collaboration with the supply chain.
Currently there are a couple of strategic suppliers reliant on
HE work percentage that creates a risk for both HE and them.
There are greater opportunities for HE to work with the Supply
Chain to change the shape of the market place and increase

efficiencies, including the introduction of new entrants to
produce a wider strategic supply chain.

3

highways
england
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Category Risk ;

Develop Strategy/Plan

Link to the Risk Register can be found here:_http://share/share/llisapi.dll/properties/90120773 Gratethe sirategytha il

-- I

(6]

¢ Opportunity validation

¢ Incomplete Cost Data  Sellifam A hveny

e Monitor & Measure

e Carbon Reduction
programme

e Opportunity saturation

* Innovation rejection Amber

® Tier 2 Engagement

H Red Amber = Green

1

Conclusion:

» Ability to obtain granular data has an impact on successful category management.

» Opportunity saturation & duplication is a concern - a lot of idea generation but risk delivering none or focus on a few and deliver to show it is possible
* Buy in - stakeholder engagement, buy in and ambassadorship of delivering opportunities.

« Market factors - upturn in construction is fueling demand and outstripping supply. } h|g hways

» Labour and material constraints may play a factor with so many large scale projects happening at once (within HE and external (HS2), housing growth en | an d
initiatives). g
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deliver the statement of need

Concrete Structures Strategy - Deliverables
@ m

&

Standardisation

Standardise design,
components & techniques
to reduce the number of
variations of solutions:

Automated where possible
(DPC)

Digital design and off-site
modulisation

Reduce component choice
Reduce on-site
inefficiencies (zero re-
design)

Reduced design cost (off
the shelf design selected)
Reduction in re-design
(anecdotally 50% usually)
Explore off site modular
solutions

Givereal life case studies
of successful
standardisation and where
else across HE it could
apply

Work cross category to
look at synergies of
standardisation

Smart demand
planning

Taking current demand
predictions, working with
the supply chain to
understand in greater
depth HE’s requirements
and firming data from
prediction to close to
accurate demand outlook
for RP2 by doing so:

* Yield market opportunities

» Ability to aggregated
material purchases
Highlight HE demand

versus market constraints

(with the aim to avoid

major material shortages)

Help HE become the

customer of choice as we
are able to show demand

curves and what the

supply chain may be able
to investin or bring on the

back of knowing our
requirements

Opportunities

Standardisation (reducing
number of components)
and improved demand
planning will open up
possibilities of working
with the supply chain to:

* Map the peaks and
troughs and mitigate
shortages
Take spot buy
opportunities
Explore lower demand
manufacture periods and if
it gives commercial gain
Work cross category to
aggregate spend
Work within the category
(concrete products) to
aggregate spend
Give opportunities to
experiment with no
products, practices and
innovations

Supply Chain
Performance

Ensuring the supply chain
acts and performs on
innovations and efficiencies
via supplier communities
and implementation
groups:

» Performance will be
tracked through the
supplier performance team
For Tier 1 suppliers we
need more involvementin
how they measure
performance of their
supply chain
Best practice to be
captured, trialled and rolled
out to all applicable areas
of HE
Realise % against spend
efficiencies across the
SDF lots and Tier 1
frameworks

N Y
Innovation

Drive innovation
through the supplier
community groups, SDF
performance and
Implementation Groups:

» Capture, workshop and
trial innovations
Build up case studies
for best practice and
innovative endeavours
to support wider
endorsement and
embedding innovations
to become standard
practice
Drive efficiencies
through cross
collaborations groups
in the supply chain but
also cross category
and cross MP/Ops

Carbon

Reducing carbon needs
to be considered across
all sub-categories:

* Less components and
material needed
Alternative lower
carbon products
Alternative repair
methods
Better demand and
aggregated to utilise
more energy efficient
manufacturing practices
Off-site pre cast versus
logistics off site
Condition monitoring —
preventative
maintenance as a
strategy




Sub-Category DeIivery Plan

Set up Supplier Community Groups

Develop opportunities within the community to capture efficiencies and innovations

Share demand data to maximise opportunities

Record & track cost reductions Start Q1 2021
Implement innovations on trial schemes and scale up opportunities once proven

Embed best practice & lessons learnt to ensure successfully proven opportunities

become standard approach

Major Projects (SMA)
Piling & Retaining Competition - out to tender
Walls CIP & RIP Optimise —Work
with the existing supply chain

*  Setup Supplier Community Groups
*  Develop opportunities within the community to capture efficiencies and innovations

Structural Competition - out for tender *  Share demand data to maximise opportunities Start Q3/Q4 2021 (Please

Concrete & . * Record & track cost reductions note dependent on SDF
. in the current SDF . . . . i
Repairs * Implement innovations on trial schemes and scale up opportunities once proven timeframe)
*  Embed best practice & lessons learnt to ensure successfully proven opportunities
become standard approach
*  Set up Supplier Community Groups
_ *  Develop opportunities Wlthlr_1 the communlt_y_ to capture efficiencies and innovations Start Q3/Q4 2021 (Please
Corrosion i *  Share demand data to maximise opportunities
) Competition - out for tender . note dependent on SDF
Protection : * Record & track cost reductions .
) in the current SDF lots : : . . timeframe)
(Cathodic) * Implement innovations on trial schemes and scale up opportunities once proven
* Embed best practice & lessons learnt to ensure successfully proven opportunities
become standard approach
*  Set up Supplier Community Groups
_ *  Develop opportunities Wlthln the communlt_y_ to capture efficiencies and innovations Start Q3/Q4 2021 (Please
Waterproofing, . *  Share demand data to maximise opportunities
) . Competition - out for tender . note dependent on SDF
Expansion Joints . * Record & track cost reductions i
. . in the current SDF lots . . . . timeframe)
& Bridge Bearings * Implement innovations on trial schemes and scale up opportunities once proven

* Embed best practice & lessons learnt to ensure successfully proven opportunities
become standard approach

Brickwork, . Due to the value and opportunities in the other sub-categories this sub-category will not
Current frameworks and Tier . : e
Blockwork & 1 contracts have any proactive Category Management until others are embedded and realising TBD
Stonework efficiencies 45



Opportunities Summarised

Standardisation — the purpose of which is to reduce complexity and variants (which can impact time, cost and
safety), and unlock opportunities for new supply chain entrants. Better value in eliminating re-design which
MP

obviously effects the overall programme and improving on site installation time. Working with the investment

programmes, Innovation Reapplied and Supply Chain to develop more standardised solutions and capturing them
in the Digital Product Catalogue for schemes to access. Quality, full life impact (lower maintenance).

é&_) through new design (standardisation), supply chain communities and industry understanding & research. Maintenance has
a role in developing lower carbon approaches and technology, harnessing preventative maintenance and inputting
learning and best practice back through to the design to positively influence the next generation of build.

-
-

Carbon — needs to form the basis of decision making from design through to maintenance. Working with SES, Supply

Chain and investment programmes to identify, qualify and embed carbon reduction opportunities. These are explored F@Ib,
&
MP

supply chain. Drive aspirational performance to increase quality, safety & efficiencies and recognise positive
behaviours in tackling productivity, value and the carbon agenda. Performance not only plays a part in delivering

Supply Chain Performance — measure, manage and optimise performance across a wider breadth of our oD
&
schemes better but also how we learn lessons to improve in the next Roads Period. iz

Innovation — utilising supplier communities (existing and new supply chains), the wider industry and trade bodies to
_©_ incubate ideas and innovations around new technologies, products and techniques. Develop all of these aspects to

Y/~ contribute to, and help deliver, safer methods of working, lower carbon investment programmes, and on time to meet our
customers expectations.

2B Market Opportunities — working with improved data, unlocking supply chain innovation and a cross functional
ik L approach we will consider the best approach to purchasing (the five Rs). Modulisation, offsite manufacture,
@ %’\ aggregated purchase and agile strategies to recognise opportunities, risks and appropriate mitigation.

Smart Demand Planning — to unlock the benefits of all of the above, improved data is the key. Working with what
~7\ we have, working with our supply chain (who instinctively have to plan) and looking to what else is possible to
all ) i "

unlock good data. Understanding what we need and when we need it better opens up opportunities, makes us an

informed customer and helps deliver better value.




Achieving Net Zero — Concrete Structures

LT T 3
X AL
» v" " . Ml
] Products: Installation: End of Life:
3 ; « Lower e -+ Reduced { ’ * Re-use ,
‘Design: carbon Manufacture: logistical Maintenance: * Lessonslearnt .
. Reduced alternatives 4+ Carbon movements . Reduce from
materials * Recycled Capture .+ Newand maintenance TEMENEMES |y
« Alternative materials & . Reduced innovative through design through to the
materials . products energy techniques | considerations next
_ * Useof * Natural consumption * Reduced - Environmentally generation of
a technology materials - Wastage/bulk wastage friendly products design g
- Carbon - (verge) manufacture - Technology ¥y o AlEmElve )
~ lead - l * Modulisation optimisation e .k
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.
‘o } % 47


file:///C:/Users/danbyg/OneDrive - Highways England/Desktop/SPS/Tarmac LCC - Highways England SES Overview 210421.pdf
https://www.constructionnews.co.uk/sustainability/the-groundbreaking-low-carbon-cement-projects-leading-the-world-13-03-2020/
https://www.theconstructionindex.co.uk/news/view/zero-trim-piling-shown-to-save-thousands-of-hours
file:///C:/Users/danbyg/OneDrive - Highways England/Desktop/SPS/Condition-Monitoring.pdf

Opportunity — Retaining Walls

Link to the Deep Dive paper can be found here:
http://share/share/llisapi.dll/properties/92392425

Low Height Retaining Walls siorp2.2020.v1

[ q OVERVIEW

There is increasing need for low height retaining walls across the Strategic
Road Network {SRN) — particularly within the Smart Motorway Programme
(SMP). The retaining wall cptions include sheet piles, king post walls,
gabion, L shaped walls, modular walls and crib walls (see Figure 1)

The key to an efficient design is the consideration of direct coslt, production
output and maintenance. Oplion selection should consider the aclivity as a
whaole as opposed o only the instaliation phase Key aspects o consider
include temporary works (planning and approvals), resource and plant
optimisation. production outputs, impact of earthwork and backfill tme and
possible procurement delays. Experience from the SMP would suggest
that the preferred solutions are often but not exclusively:

« <500mm Slab on edge
«  S500-1500mm Crib wall
*  1500-3000mm King Sheel Pies (KSP") & traddional sheel piling

= >3000mm Bored piled wall

The final choice will depend on capital cost, programme considerations
environmental isswues and need for any substantial temporary works such
as piling platfiorms. Production wise sheet piling would generally out
perform all other types of wall but will not necessarily have the lowest
capital cost. Above all. eliminating the need for a retaining wall should be
considered first.

*KSP 15 3 patented product and 15 kely to have advantagss ovar standard pwng,
wheva fassibie. os to the significant matanal cost saving and quicker instalation

",

Procent L-Shaped Wals Shawt pikes & £5P rg Postwall

Fiqurs 1: Typical Retaiming wall sollbons

STAKEHOLDERS

RESPONSIBLE Supply Chain

ACCOUNTABLE Supply Chain and Project Managers
CONSULTED: Project Managers and the Designers
INFORMED:. Highways Central Efficiency Group (CEG)

—Q KEY FACTORS FOR IMPLEMENTATION

« Better verge optimisation o remove or reduce retained heights. Moving
infrastructure can reduce or eliminate need for walls. Consider an
earthworks solution instead of a wall — avoid over engineered solutions

« Right first time through topographical surveys, timely availability of
Ground Investigation information and early Supply Chain involvement

« Betler risk management. Non programme critical walls can quickly
move onto the critical path because of changes and delays. Avoid
pressures to reduce product lead times, often leads to problems

+ Lhilise other simdar schemes; greater visibility and accurate cost data,
and potential for cross-project productisation for siméar solutions

« Design for unplanned excavation (500mm min) or for the depth of the
proposed services (could be Tm+)

« Site specific factors must be carefully considered during selection of the
most appropriate solution, Verify all assumptions at star of works

Referances

[1] Madwiar Block Relaining Wals M23 J8 - 10 Smart Molorway Programme

12] SMP Bu ; Change and Efficency - Retaining Wall Deap Oive
13] Geatachncal considerations for widaniig highway earthwarks, HA Report 42
13] Geatechmzal Retaining and Widening Systems, Annex £3.04

() Aa¥ruar Roathy Snetainahls Inanustinn K P secad nn M5 and ather nenlacte

POTENTIAL EFFICIENCY SAVINGS

DoOTuUnIT ngs of £29.6M, L from

on M25 widening by

M for chant on A421 (5]

TECHNOLOGY READINESS LEVEL

n the

or the

20 0% 0% S 100%

an by sub type

®Eu ok ® ratudbats ® Bace (il & wrap o

J— Q BENEFITS / SUCCESS CRITERIA
Benefits

forall

in production output.

and temp works

. Clearer understanding of actual costs and greater transparency

. Standardisation and products acroas range of heights.

. Earfier involvement and incentivisation of the Tier 2 suppliers
. Less re-design during construction
. 10-20% cost savings through correct choice and improvements

. Solution chosen with clear understanding of cost. programme

Success of this efficiency will be evaluated based upon
* Anincrease in the appropriate techniqueftechnology

+ Delivering within a post efficient budget, supported by an entry on
the efficiency register and sufficient evidence fo allow validation

Figure 2: Campansans
of an the number of
days requvad fo e
100 iinsar meters of
redaining wai (2)

Figua 3 Compansans
by percentage of ime
alocared to diffarsnt
retaning wail systems [

3 highways
england

Conclusion: Standardising Retaining
Solutions will deliver cost benefits
estimated at £29.6m thought productivity
and design savings.

Anecdotal evidence suggests 50% of
Retaining solutions are re-designed at a
later stage. This is costly and inefficientin
productivity. It also has a programme risk
issue which effects cost and the customer
as schemes are delayed.

It will also open up opportunities to go the
supply market for specific products,
economies of scale, surety of supply and
other more stretching opportunities in
looking at production in quiet periods.

By consolidating materials and giving
better demand forecast it could also help
material producers to invest in facilities,
learning and other social value factors

) highways
england
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Opportunity — Modular Solutions

Cost

Modular Off-Site Construction wrsrez2020.v1 Reduction

Toolkit

— Q OVERVIEW

The Construction Indusiry under pesforms in areas of productvity
certanty of delivery, sidils shortage and data transparency. Off.sle
manufaciure and greater use of lechrology has the polential 1o mprove
the indusiry Included wnder s umbrella I8 profabrication
stardardisation, modulansaton and produchisabon of assets within a2
controllod fasciory enyronment

There ara o number
DIVA (Dasign for N aChur
Conatruction), PPMOF (Predy
Off-aite Fabrioation, Senat cor

of dferord v usod 10 describe this maudng
and Assernbly ) ABC (Acceloratod Brage
i
rection). TIES (Tramspon nfrastructure
Efficiency Strategy) adogts the beoad e of MMC (Modern Methods of

Conclusion: Modulisation needs
further exploration along with
Construction) 10 over the whale e of the esset modulisation to understand potential
Off-site manifaching has polentel ¥ cover & arge numMber of assts ' cost, programme, safety and carbon
e modulnr standardsed bridges. @ferert components of bridges Figwe 1 Modwar constrction an Stafford Area Improvevnents Propect (Lang Figre 2° The pve-cast yard used K the A T4 improvernent Scheme

gantries, retaining walls and the sgnificant number of menor structures or O Rouke ’ ) : beneflts

SMP schamens

Praassambly, Modulwr N wrvd

STAKEHOLDERS r— Q BENEFITS / SUCCESS CRITERIA . )
g T RESPONSIBLE  Highwnys England and Supply Chain Proof of concept along with a pilot
o KEY FACTORS FOR IMPLEMENTATION ACCOUNTADLE Supply Chasn aed Projact Managars (PM's Safety: By remaving construcion aciviies from the site and placing Scheme WOUld So||d|fy a case StUdy for

CONSULTED SES. PAs. Contractors and Dasignaers ihem n o controlled Taciory emsveormment. there s o sigrficant positive

INFORMED Highwarys Contral EMickency Group (CEG) :,.“":“,“.'I,:,I,".::.I:,l.;;."\l‘.r::I_.,':h.f,,..‘ remaining wie actvition by having Wlder use Of these methods a.S
POTENTIAL EFFICIENCY SAVINGS A e ST, s e | | standard HE practice.

Transparency of couls and more emphasis on wholo |Ife asset cost

buouess of the new Alliances and Pawerships (ROPIDIPS) and

SMP/SMA ) e neoded 10 drive Des offaency
products

o Application acrous & porttolio of gropct. 'Develop once, Umo many Efficlency fcantly from o

Increased rehatxity. Graster cortanty of delivary and less defects frorr

T S ; T il ‘ " offiglte manviackae Laing O'Rourke have presented their
investmant and commiiment 1o off ute manutackuring onstruction penod gnificant savings will rosutt from * Lower whole life costs: By improving quakty and reducing the number of technology offering and Sanksa and

OCONOMINS ) . ) e rojects unigue parts, modulatisabon and productisation can provido lower whole

actively looking to use this technique

Incroaned  productivity Productiy ity f o workforce n facsory

g environments typically reaches agprosmately 80%. compared with 40'% on the A428 investment Scheme

WG win for 0 typlced construclion site Assembly tme (8 shorensd and the

*  Design for ‘off site’ manudaciure from the start

* Understanding consiroints caused by sie, project and Suppliems

«Thore will be limitadions o0 the weight, length, width and height of l [_(:HN()L()(J\ RL ADINL:):) l_L VLL

moduline Units that can be delivered o site
e tec ] aCiive
sUndarstnding mamfachunng capacity ind  Inoorporsting  offsile ranaibon batwaen design 10 producton phases |s smoother

manufacturers o the planmng procoss

Mgher guaMy: A gty sutomaied agproach can anhance gusity and
sfficancy sl sach sage

«Closs cobaborgtion s fegured Detwaen the pamanent works

dosignars, the temporary works desgnens and Supplers 10 ansere
that the clemaent's noeds are consderad throughout all stagos of Tl More sustinable. Thers & less wasle genersted bDocause pre

Wacyclo, from manulacies 0 phacing on sl fatrication makes || possitde 10 optrrese maternl purchane and redioe

Well planned and ourstde inteface/connections of modular unils » vehicle movements iransporting materials to sie

crilical. Solubions 10 show imgrovernent on raddional methods
Success of s efficiency wit be svaluated based Won Industry wide

dopiion an sgitficant shit in construcon pvactices
* Develop solutions to benefit the asset during its e cydie through simple adoption and a sipific o v o Jes

asset replacement or enhancement of modular urits,

england

et sty P O Ok h ig hways
UM ‘P Mgy england
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Opportunity — Offsite Manufacture

Off-Site Manufacturing (OSM) ssre22020.v1

AVA'I':'-'-ii FIMAT TR e

The construction industry under performs in areas of productivity, certainty of
delivery, skills shortage and data transparency. Off site manufacture/construction
and greater use of lechnology has the potential 1o imprave the industry. Included
under this umbmella s prefabocation, standardisation, modudarisation and

procuctisation of assets within 2 controlied factory enviconment tﬁmn
Beatet Trwth;
Off Sae Manufactring (OSM) using Modern Methods of Construcson (MMC) has ST a———
the potential 10 cover @ large number of assets eg modular standardisod | vy —— e
bodges. dfferant standard components of brdges, gantries, retaining walls and ‘Open Duai Carrsagrwey 111

construction on Staford Area

Figure 1. Modkdar

he sgnificant number of minor structures on Smant Molorway schemes s . Y M D=
Inprovements Project (Laing O Rouke)

The ke up of OSM has been slow for & number of ressons, namely. 1) Figure 2 A moculansation approach (bive) achieves § month saving over Fadtony

on site’ focused Industry, 2) cost benefts of OSM are not
proven o armparent snough and 3) procuremeant is not aligned In &4 way to

ConstruChan 14 a construchion (red) over a 3 year ponod 1S

expioit OSM

— Q BENEFITS / SUCCESS CRITERIA

To acheeve the Il benefits of OSM an integrated desipn process from an earior
stage wih ol hey Stskehclders engaged mnd commtied 0 a tansformational

change » regured « Safety: By removing construction sttivites from the sie and plaong

Conclusion: Off Site manufacture needs
ATo0ct O baluty. The siod benefie rumaning oke sciviles by having further exploration along with modulisation
e v wvsss o | to understand potential cost, programme,
STAKEHOLDERS i T T SR G N—_—— safety and carbon benefits

The key Denafit is Saaly 1o Do reducs construchon Bme and disruption, wivist the
Dgoest chatenge wil be ansuring the long term durabiity of joims that an iIntegral

pat of OSM The customar s predominantly ntarested In minimal network

SO

For bodges 1he besl cpportunity Tor modular construgtion Is likely 10 be win

cantibever od0e boam and parapeta, deck slabe, wingwalls and per RESPONSIBLE Dewgnens. Contractors and ! ¢ Incressed rellabliity; Chemer cotanty of delivery and lees defects
ACCOUNTABLE Supgty Chasn and Progect Managen (M) from off site manulachure
CONSULTED SES. P s, Contractors and Designen , - -
e L whole lin e By improwing qualit 1 1educing the -
= o KEY FACTORS FOR IMPLEMENTATION INFORMED Hagpwarys Cantral Efficincy Group (CEG .‘40:7::.‘..-';.‘:“. .ln(::“llc.lll'\.:l -':n :-Iun. |‘:u‘.||:|‘4:;n:.u.. lvm. I:.: u-‘:: ity PrOOf Of Concept along Wlth a pIIOt SCheme

e e s s 10 10cice whole e cons would solidify a case study for wider use of
¢ inoremsed productivity: Productivity of & workforoe tactory

POTENTIAL EFFICIENCY SAVINGS OO ypicaly reaches agpromately B0 pur cont. Compared these methods as standard HE practice.

*  Cruater ranmparency of the construction costs and a graser amphasis on the
whobe (ife cost of assats

«  Ceaster understanding of !he risks asscoiated with the durabiity of josnts within
mOoduber Conatruction

’ wih 4D por cont for typlosd construction sihes. Assemtdy | .
shortenad and Iranslion Debasan desion 10 pOSUCLON Phase »
smoother

*  Cooster cartalnty in work joad and more Incaniivisalion 10 sncournge Supplier

evostrrmet n OSM

+ Higher quality: A highlty sutomated approach can enhance qualty and
officiency ol each stage subject 10 carshid and durable detatng of

*  Apphcation scross many projects using the ‘develop onoe, use many' mantra
connections

*  Groster standardisation across structures and their componants
*  Dewgn for OSM from the stant
« Undenstandng constrasnts, coused by site, project and supply chun facions
+ Close collaboration s required betwean the pormanant works dosigners,. the
Wrnporary works Sesignens and suppliers 10 ansure thst 1he alements ve
adequate Broughout @ stages of their iecycle from manufacturer, to
ansportaton, ifling and placing and Incorporation in the works
*Wall planned and durable interface/connections of modular units s crlicat
Sohtions need 10 show an improvement on iradibons mathods of working
*Exgioll rew and developing digitel technology through the design and
corstruction phases of OSM
* Develop solul s that benefil the assel during ils Me ¢
snple assel replacernent or enhancement of modular urels

+ More sustainable: This has he polertial 10 generate less wae
bocause prodabrication makes | possitde 10 opterese  matenad
purchase and recuce vehicle movemants ansporing mastenals 10 wie

¢« Risks, OSM is not nisk free. Thore s stil rosl conoem about the long
torm perormance of the connections In such an  aggrew
environment, The workforos and constructon techngues #lso need
be abla 1o eMiciently desl with the more stringent geometric 1okarances
required

Success of thes efficiency will be evauated based upon

SPECIFI

p by allowing for
* Anincrease In the appropnate techniguatechnology

« Delivering within & post efficient budget, supporiad by an e
efficancy register and sufficent evidsance to allow validation

References

(1] Smart Construction, KPMG
{2} From Construction to Produchon; Enablers. Barmiors and Opportunities for the
Hotways Supply Chan
[Ztps Paew desigrangbuiainy

oo wwkvDasign far Manufacture_and Assemnb

) highways
england

e
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Opportunity — Offsite Manufacture (continued)

— q OVERVIEW

ON.Sae Manufactunng (OSM) has brought great benefits to other
has e potensal I improve the quality, speed of
y of bndge construction.  The use of precast deck
n seel or concrete beams s an example of OSM that

ton and safs

wab slove

hias been us sucosssiully on & number of projects n the UK. Howaver
LS ooriant 10 realise hat use of precast deck slabs & not without s
OMouies. 0 Davboular thare I8 conomm about the long term durabliity of

he Ay connections.  problema of rebar Clashes at joints and

Wroased sl and attenion needed 10 achseve the tighter construction

1ot anoos essontial 10 success/ul iInataliationa

The sssesament of whather %o use precasl slabs reeds 1o demonatrate

My wil provide sormathing o least as durable as an in-silu conorele

dock That can provde & jont free. homogenacus sab with proven long
torm Gursbity  Hghwayn England have concams with the numerous
orairuction jolnts that will be crested In the deck In paricdar, thay

" wary ot

$ SDOUt the joints n T

e cantiavaers and panths

where ful waterproofing protection cannol be provided

ARhough the
AN DUA-Sa0ih UEs (which reguire an In ity concrete lopping) and

o many forme of precast elements ncludng fut-depth

e of st formmmors aystems the resl change would come

e grester use of A1 dopih units.  The use of theso uvte In

Ewvope. sspocialy Scandnava. the Far East and ihe USA is exlonsve

Figure

1D wow of typioal e0ge Ut Showng “shtohing * detals

STAKEHOLDERS

RESPONSIBLE Supply Cha

ACCOUNTABLE Suppdy Chavn and Progoct Managers
CONSULTED Project Managors and the Desgnens
INFORMED Higtways Centrad £ ticsency Geoup (CEG)

- a KEY FACTORS FOR IMPLEMENTATION

¢ Clowr unterstanding of the reasons for, and the neks assocated
with the use of precast deck slabe

* Dasign for OSM from the stant, avold Irying o retroM to existing
Bengm

¢ Nood for recuced
*  Design for ranspor
+  Desipn for mantanance and replacement

*  Eany engagement of supply chain s essentis

« Repstborvstandrdsation scross a number of slructures or on

OMMNUCTION PIOGY MMe

) Mo, potential storage and sesambly on site

long vieducts will normally De necessary 10 be economi

. S .

e geomeltry Juce the number of Despoke units

* Noamow structores (¢ could afow il width deck stabs with
woghts loas than 2
* Regures sther suftable staging / storage area for componams, or

prozsendy o castrg yard

« On larger schomas on site manufaciunng of the precast un on

demonsirate savings (0 g At4) through reduced tranaport costs

¢ Geooter spprecation of construction tolerances, Accurate and
Ovtatod semng-out of the reirforcement and studs 10 avad dashes
eI e Datcularty e

*  Damonstratable evidencs that proposed joints are durable for the
e of the bridge (120ym) Joint detalls In documents like the SCI
P316 pade not necosaanly approved detals by HE

o Further rosoarch b

desgn of weaiby conorete joints ard the

opportunies from the use of UMPC would promote grealer use of

PC slabs and potentially aliay fears over the long lerm durabaty

Helerpoces

1. Componto briiges with prefabricated decks (ELEM) European
HTNTRAIAON
P

&3 for comgx

o

POTENTIAL EFFICIEN

1 { e

7

or
lower

2! Dok part-phan shemwng [ypica! Myowut of pre-cast and o-sty elemants

Figure 2
(Now Waar Crossing, Moove Concrete ad

o R BENEFITS /| SUCCESS CRITERIA

+  Potential programme savings Bhrough speed of s

« Direct cost saving with more standardsabon is posstle

+  Improved quality of finish due 10 lactory condons

«  Potantially loss waste

«  Loss trndan on aite and polontial for improversents in safety

¢t M
Fromies savings

¢ Up skilhng of w M

¢ Groater Supply chain invesiment in the prnciples of OSM

W Incentive 1O sook Mandardinahion sore

p programeme of works for

»TIN % the wmount of N PPOOUCESANON NCTONeS

Foshalusues

*  In-siiu joints and comnections may nol be as dutable as & ot free ety sabs

«  The Ntng operation can be diffioult and there is o tisk of sgnificant delay

*  Panols can bo dMiiouit 10 accursiely locate nilo postion

+  Panols can be sanly damaged during installation

«  Much greater iolerances need 1o be introduced for grder profies

« Muttiple or long structures are generally reguired for precast panels 1 be
economic

Projects

+  New Waar Bricge in Sundetiana

¢ AL betweon Cambridge and Huntingdon New River Ouse Viaduct
o Muttiphe projects in the US and Ewope

0 of Ihis efficiency will be evalusied Dased Lpor

¢ Anincrease in the appropriste techniguefechnology

+  Dolvoring within a post efficient budpet, supporied by an entry on the efficency
rogister and sulficien avidence 1o allow validaton
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Retaining Walls - Relationship to Strategic Value Chain Opportunities =5

Wireless Communications | Automated Plant | Data Strategy/Al | Risk Management
Digital Construction End to End Asset Lifecycle

deliver the statement of need

Retalnlng walls design will potentially be affected by new : | Automated asset monitoring technology More efficient
developments in Automated Design, BIM & Surveys ; | could affect the design, installation and retaining walls
! maintenance of retaining walls solutions can be
' ' enabled by
optimised logistical
arrangements

Modularisation

The modularisation opportunity aims to .
deliver modularised solutions for Highways |
England assets including retaining walls
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Direct Relationship

Retaining Wallls

Indirect Relationship

Value Chain Analysis

Unclear or no Relationship

Product or Service Level
Value Chain Analysis
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