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Our Lean Journey

“our story so far and
what next!”






Relentless search
for perfection!



| tell this tale,

W\ which is strictly true,
_ a4 Just by way of convincing you

How very little,

since things were made,
Things have altered

in the building trade

Rudyard Kipling



&

HM Government

Construction

11%

0,
Executive and 30/0 5 /0
managerial Paint d Civil, mechanical,
a din;a?oi elecirical engineers
|| = 3%
| | Bricklayers, masons,
| | roofers, tiers
(1 ]
T |
/ T T
v - ENEma.

6%
Architects, town

lanners, surveyors
FAErS e 10%
/ Metal, electrical
2 . 9 m and mechanical

‘ people emplayed trades
7%

Carpenters and joiners —

smaas

m l s

7% 37%
Plant and machine Other ocoupations
operatives and 50/D 5 O/U
anvers Plasterers, glaziers Piumbers and heating and
and other trades ventilating enginesrs

There are 2.9 million jobs filed in the
Construction Industry, circa 10% of all
jobs (in over 280,000 businesses)

9 bn

Construction contributes
nearly £90bn to the UK
economy, 6.7% of the total

"

Global construction output is forecast
to increase from around $8.5 trillion today
B to $12 trillion in 2025*

@ *Source: Global Construction 2025

- The UK has the sixth largest green construction
=== sector in the world. Around 60,000 jobs are
expected to be supported by the insulation sector

alone by 2015
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Our Philosophy
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BANISTL WASTESS
AND CREATE W LALLJ |
YOUR CORPORATEINSS

14 MANAGEMENT PHINGIPLES

FROM THE WORLD'S GREATEST MANUFACTURER

James P. Womack
and DaniglT. Jones

Authors of The Shachioe That Clomeed e Woarkd

Transforming
construction using
Lean Thinking

The Client must engage with the Supply Chain to
achieve continuous improvement!



http://www.amazon.co.uk/gp/reader/0684819767/ref=sib_dp_pt#reader-link

Defining Lean Thinking?

V  CusTOMER ¢ Understanding and agreeing exactly

VALUE

what your customer needs

/" uwe streaw ¢ Understanding all your processes
¢ Smoothing the flow

¢ Pulling value through the chain

LUUELE) ¢ Continuing to attack waste

Principles now adopted world-wide in a variety of industries
and professions



8 Wastes — Definitions

Transportation
Inventory
Motion

Waiting
Over-Production

Over-Processing

Defects/Rejects/
Rework
Skills-Misuse

moving materials from stores to work site
stock piling of aggregates or imported fill
double handling materials

a gang waiting for instructions or materials

completed surfacing too early which
could then get damaged

over complex capture of financial information that
nobody then uses

resources wasted in doing it again
design changes causing re-work loops
supervisor acting as a ‘banks-man’



The Human Organism?




The three stakeholders of Lean

Highest
satisfaction
of needs

What ’s in it for

elimination of ORGANISATION | me and respect
waste (Speed, ‘ for individuals
Precision and ENGAGEMENT!

Cost)

For Lean to achieve sustained success, all
three of these Stakeholders must feel the
benefit
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CONGESTION
STAY IN LANE

Smart Motorway




A lean journey — only just begun
Pressure on operating/ maintenance costs

Figure 2: England Traffic on the SRN (bn vehicle miles)
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Total HA Capital Investment Budget (£M)
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Lean Deployment Strategy

In lean thinking



Creating the right Environment

e Contractual incentives — ‘traditional or
adversarial’ contracts don’t work!

* Develop relationships which are collaborative

e Strive to become an “Intelligent Client
— Engage with all levels of the supply chain
— Understand the cost base
— Measure Performance

— Rewards which incentivise continuous
Improvement



Articulate and demonstrate the need clearly

Senior level sponsorship is vital

Get key opinion formers onside

Learn how to do Lean properly

Become self-sufficient in Lean

Use Lean as a staff engagement tool not just for
eliminating waste

Alan Cook 6 Golden Rules



The Improvement Engine

RECOGNISE
OPPORTUNITIES

\a
Tools and
Techniques

Lean — doing the right thing the right way




Lean Deployment Strategy

1€ HA Strategy for deplod



Lean Improvement
Community

upply Chain iali
Business Cgrr::l(jll?::r?tts
Improvement
In Lean

Directors

onstructio

Supply Chain
Secondees

Lean
Improvement
Champions

Maintenance
Community
Lean teams

Project
Managers



Visual Benefits
Management Cl Cells  pramework

Lidg/=l0d@ e

Community HAL MAT

5 S

Tracking
Lean
Projects

15 e Va3 g e
transrter

Contracts
&
Feedback




Highways Agency

Development Route Map

A multiple stage approach to meet

individual development needs

1 day — 1 module

(Experience of \

Lean using
practical
exercises

* insight into how
Lean thinking can
be applied to
your own
processes

* To describe the
Agency’ s
approach to Lean
Deployment

* Understand Lean
principles and

Lean
Foundation

3 days — 1 module

~

KU nderstand
concepts and
language of lean

* Deliver simple
projects with
initial support

* Understand lean
philosophy

* Start to
challenge waste

* Receive
attainment
certificate on
passing test at

Lean
Practitioner

6 days —2 modules

(Understand \
concepts

* Able to use a range
of lean tools

* Understand the
DMAICT approach,
Collaborative
Planning and Visual
Management

* Able to lead Lean
Projects

* Apply learning on
own project during
the training

* Receive attendance
certificate

* Receive certificate
of competence on
completion of

\?ome of the basiy

\end of module /

\p roject /

Advanced
Practitioner

4 days — 1 module

KUnderstand \
concepts Able to
use a range of Lean
Sigma data analysis
tools

* Able to lead more
complex Projects

* Able to train to Lean
Practitioner level

* Apply learning on
delegates own HA
project Green Belt
‘accreditation” by
Black Belt following
pass of examination,
completion of GB
project &
production of
Knowledge Transfer
Pack

Master
Practitioner

4 days — 1 module

(Understand \

concepts . Able to
use the full range of
Lean Sigma tools —
including data
analysis.

Able to lead
complex Lean and
Six Sigma Projects
Have the
foundations to train
to Green Belt Black
Belt ‘accreditation’
by Master Black Belt
following pass of
examination,
completion of Black
Belt project
production of
Knowledge Transfer
Pack and review
with Master Black
Belt

- J

- J
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i I : The Collaborative Planning System

What is the Collaborative Planning System?

The Collaborative Planning System is about enabling teams to deliver the same

Lean Im provem nt DiViSion amount of work but with less resource. It invalves doing three things:

An Introduction to the Production Control - Enabling better productivity through effective resource
Collaborative Planmng SYStem and information management

Collaborative Mapping - Enabling better planning through the creation of
process-based lookahead programmes

Seeking continuous Process Improvement through the implementation and
adoption of confinuous improvement tools

The adoption of the above technigues has been proven to generate rapid
improvement in team performance.

Figure 1 The Collaborative Planning System

Collaborativ
Mapping

HED e o Page 5

Ay printed copy of tis document |s considered uncontmiled. Contralied documents are maintained
electmnically 31 £an be found on e HIghways Agency's ParnersET at waw N3 parmemet org uk

Tranxport




Collaborative Planning in the
Supply Chain

=
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AZ3 Handcross - Warningalid 4
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M1 10 -13 3
MG2Z J25 - 130 4
M4 J19-20 and M5 J15-17F 3
MG J5-18 (BBox Phase 3] 1
A11 Fivewaws - Thetford 5 4
M25 J5-6/T (section 2) 4
M25 J23-27 (section 5) 4
M1 J32-J035A 4
M1 J28-31 4
Manchester Combined (M&0 J8 - J12, MEZ J18 - J20 & ME&D J12 - J15) 20 3
M1 J39-042 10 3
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The route map to a Lean Highways
Agency and our Supply Chain

Organisational Lean maturity;
applying the 4 stage competence model

I\ éUnconscious
6 Competence

Censciois
Competence

6Conscious

Incompetence

0Unconscious
Incompetence
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Highways Agency
Lean Maturity Assessment Toolkit

h’n

0 = Lean not yet introduced
1 = Improvement in patches of the organisation

2 = Lean is aligned to organisational strategy

3 = Organisation plus supply chain engaged in Lean
4 = Organisation is very mature
and striving towards perfection




In 2012/13 the following organisations

underwent the HALMAT process
(Highways Agency Lean Maturity Assessment Toolkit)

6 7
Major Projects Mamtenance Consultants Category
Management
Range Range Range No category
1.28 - 2.40 1.25-1.87 1.31-2.43 Management
2011-12 Average Average Average Assessments
1.83 1.57 1.82 In 2011/12
Group needs to be
2012-13 || Range 1.97 - 2.63 Range 1.31 - 2.3 Range 1.53 - 2.41 larger before
range and average
Average 2.39 Average 1.95 Average 1.93 7] 98
provided




Lean Maturity Route Map

HALMAT will provide the maturity assessment mechanism



Lean Programme Governance

KA Lean Project Tracker

PAVER PRODUCTIVITY (] (o) (demas) (Lo ]

HIGHWAYS

Lean Division Monthly Status Report April 2011
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Some Examples

Safe roads, Reliable journeys, Informed travellers

A1 Dishforth to Barton Improve
Motorway Communications [

Purpose:
- Maximise the output rates for installation of
communications ducting

Dellverables:
« Root causes of delay and poor efficiency ider
- Procedures and Controls for sustained
improvement

» Documented process

- KPI's and monitoring / reporting procedures
identified

Improvements to Date:

= Now using 9m length pipes rather than 6m re
productivity

+ Reduction in air testing based on failure rate

- Activity sequence revised to install concrete
associated issues

Benefits to Scheme:
» Reduced number of joints saving £15k in col

- Productivity benefits based on 30km remainif
reduction to programme

- Potential productivity increase of 15% by red

Transferablllty to other schemes:

= Significant reduction in H&S risk (man hours
reducing/eliminating air testing

= 2680km of buried cable to be replaced with du
9m lengths used.

Problem Solving

Collaborative Planning

+—Tools ——*

Benefits Realisation

‘ Highways Agency and suppliers peops

HIGHWAYS

AGENCY
Safe roads, Reliable journeys, Informed travellers HIGHWAYS

AGENCY
I— Safe roads, Reliable journeys, Informed travellers HIGHWAYS

A46 Newark to Widmerpool AGENCY
Efficiencies in Chamber Constr{ ——— __ ]

Objective:

Update drainage chamber construction
to reduce waste in labour and
materials.

20

Stakeholders:

Main contractor (Balfour Beatty)
Designer (Scott Wilson)
Materials (Polypipe)

Installer (Parkway, Rouse)
Supplier (Burdens)

Dellverables:

New chamber type enabling leaner, safer on-site
construction

Target Benefits

- Installation of pipes and chambers by a single
gang

« Eradicated need for wet trades

» Eradicated need for in-situ concrete cutting
» Reduced component weight / improved
manual handling

- Transferable solution

« Preliminary estimate of £200-250k saving on
this scheme, primarily from increasing labour
efficiency.

A1 Dishforth to Barton Improvement
Maximising Blacktop Laying Efficiency

Objective:

- Maximise Laying Rates

+ Increase utilisation of Plant and Labour
« Ensure Delivery to Programme

Dellverables:

- Maximised Productivity/Efficiency
- Root causes of delay & poor efficiency identified
« Procedures and Controls for sustained
improvement

- Capacities and Constraints |dentified.
Improvements to Date:

- Paver theoretical capacity is 330 tonnes/hr, however each individual coating plant can only
produce 100 tonnes/hr. By changing the supply method and working time, paver gang
working hrs have been halved and output doubled.

« New working procedures at shift start-up increased paver working time by over 8%.

= Mitigation plans and improved communications have minimised delay associated supplier
plant breakdown.

Pareto Chart of Delay Caregory
Benefits to D2L: - et
» 100% increase in productivity. 00 »
« 17 day reduction to programme. H e @ §
- Saving of 34 Gang working days. s n&
- Estimated savings in excess of £600k. e 2
0- a
Deday Category Q 8
Transferabllity to Other Schemes: @"9 ﬁ’ fq & .f f\@ L
i i i &

Evaluation of 2 shift working suggests e e T
a potential saving of £1.4m for similar Pecat 31 185 621 13 18 22 18

Cum % 31 W6 TE B4l W9 91 1000
sized scheme.

‘Awaiting Delivery’, “Plant Breakdown' and ‘Delay before
Start of Laying' accounts for 70% of all recorded delay




Knowledge Transfer

e Lean practitioners develop a knowledge transfer pack
to capture lessons learned and ensure benefits can

HIGHWAYS

Safe roads, Reliable journeys, Informed travellers HIGHWAYS Safe roads, Reliable journeys, Informed travellers
y AGENCY

AGENCY

M40 Junction 15 (Longbridge) Bypass A14 Corridor Traffic Management Scheme

HIGHWAYS
AAAAAA

o=\ 1"\:_ . ransfer Pack
=P and Commissioning

ch 2010

Project Delivery

Knowledg
Ma

hre [ak oy
VI

Area 4 Continual Improvement

Consolidate Opportunities — Knowledge Transfer Pack

Balfour Beatty Mott MacDonald




LEAN Improvement - Microsoft Internet Explorer provided by Finjan ¥ital Security

File Edit Wiew Favorites Tools Help

Qe - @~ ¥ Bl @

pSearch *Favorites @ @' Fi} I@ - D ﬁ

I

Search for
ather items:
Files or
Folders
Computers
Printers
People

@ 2010
Microzoft.
Frivacy

HA Whistle blowing

HD 45

Lean is awarld recognised technigue for building a In April 2009, the Highways Agency Lean Improvement

cantinuously improving husiness. The care principle of Division was created. The group focus is an delivering

Lean is to maximise efiiciency - delivering more far less. ‘.4 the benefits of Lean by applying the principles to HA
- processes.

fdtliiil
i

Lean Improvement has a history of successes around The Lean Improverment Division consists of a care team
the world and in several industrial sectors. Check out of Lean Improvement Officers as well as secondees
some of the stories the Lean Improvement Division has from the supply chain and other directorates in the
chosen to highlight. Agency.

CCTY
Traffic Learning Centre

Pilots and Trials
fety Opera | Folder
NMM & RWSC

Leam Mare Meet the Team

Our Lean Partners File Store & Discussions

The savings made through Lean improvernent
methodaology would not be possible without the co-
operation and innovation of our supply chain partners.

area. In addition, the discussion farum is an excellent
place to share hest practice and ask guestions. You'll

Highways Agency Toolkits
e LA need a PartnerMET accountto access the Lean
Maintenance Community Community.
5 hieet our Partners log in now
Forward Planning Guidance
Major Projects Community

F LEAN Improvement

Lastupdated: 02-Jun-2010

01 - What is Lean?
Feedback is always appreciated. If you have a suggestion you'd like to make on any aspect of this Comrmunity, please fill in the form below and click on 'Send",

02 - Lean in the HA Alternatively you may click here to use your own email system. Please note, your email systern may prormpt youo for confirmation after dicking on send, choose "OK' to
- continue,
03 - Success Stories
04 - Meet the Lean Team Mame:

Please enter your name

035 - Our Lean Partners

06 Lean Jargon Bustar QU ST Please type in your gquery/comments here

07 - Files & Discussions

Lean Partners can up and download project files in this =

address @ http:f vy ha-partnernet, org. ukfportalfserver ptfcommunityflean_improvemeant/703 Vl Go Links
Search s |
—_ - 15 | June | 2010 HIGHWAYS
Gt e Security Alert Heightened AGENCY
Search The
Web Welcome, HOUSLS | Partal Settings | Log Off Search: | Everywhers w| | | G0 I3
nda
Web page LEAMN Improvement
containing:

1y Stan

@ Trusted sites

T E “ @ 1o

antral F...



Collaborative Planning

* Collaborative Planning is a technique that can reduce
idle ‘float’ time on a project.

* This results in a more efficient programme, which
can bring significant savings.




SPS|PM Implementation Process

BMV Initial Implementation to date

Production
Commitment

A 4

BMV to be....

Production
Measurement /

\ 4

Constraint Analysis

A 4

Work Structuring

Performance improvement
opportunity is usually
between 10 - 40%

Production Manager



Reliability & Reasons

Construction

Commitment Reliability (CR)

— Reasons Summary
-a- Overall CR ~— Commitment Reliability Trend
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Visual Management

* An easy two-way
communication tool for
workforce and management.

* Placed in a prominent
location and updated
regularly.




Early Warnings

QUALITY

NCR's




Lean Sigma Project

4.2 Earthworks Process Implementation

October 5

Total Truck Time October 5

The high variation in
cycle time is attributed
to a number of things:
*Haul distance

*Break downs

*Delays and disruptions
on haul route.

Further observe and
analysis is needed to
narrow down the cause
of variation.

Frequency

Mmmn 4

Fedian

Summary for Total Cycle

Anderson-Darding Normality Test

A-Sguarsd 26,79

] STDev 15 . 667 PV ale = 0,005

— Mazn 28.873

L__ |

T StDev 15,677

W ariznoe 245,761

Skawness 244481

Kurtosis 588539

|—1 N 235

J_’.-"

Minimasm 13,817

15t Quartile 20,587

Medizn 24,400

r r 7 r r —_—T— Ird Quartile 29,183

= = = = B b Madimum 58633
952 Confidence Interval for Maan

—| |— ¥ ¥ EBEECEECE ERE K £ E ¥ 76,855 30,555
958 Confidence Interval for Madizn

23,481 24,858
95% Confidence Interval for StDev

95% Confidence Intervals 14,375 17,738

300 315




Motorway Communications Ducting

rnorgan:est







Our Vision

* Delivery of measurable
efficiency improvements
* Time compression /Cost

* Safety
® Carbon
* Develop industry capability using  \_ -
lean thinking ( Adapted Toyota Production
Model)

* Significant industry shift
towards continuous
Improvement

Image Credit: http://www.flickr.com/people/bb_matt



-
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HM Government

Industnal Strategy: government and industry in partnership
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LLEE

Construction 2025

Sty 2013




Prof Steve Peters

CREATOR OF THE GROUNDBREAKING MIND MODEL

Changing
Behaviours!

MIND
MANAGEMENT



What next other than more of it?

Focus on value especially from design ( products)
Improving all our processes

Customer experience

Shorter faster roadwork's — a challenge to us!
Synchronizing decision making at the work face?
BIM and lean

What else?



“ Thank You

More Information & Contact details

http://www.highways.gov.uk/specialist-
information/lean-improvement/

http://leanconstruction.org.uk/#

Lean Construction Institute UK

Image Credit: http://www.flickr.com/people/29890539@N07/
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