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Welcome & Setting the Scene
Tony Norris

Chair
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Rethinking Construction

RETHINKING

CONSTRUCTION
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THE REPORT OF THE CONSTRUCTION TASK FORCE

Accelerating Change
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A report Dy the

Strategic Forum for Construction
Chaired by Sir John Egan
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Clwb De Ddwyrain Cymru South East Wales Club

Introduction & Group Discussion

Diarmid de Burgh-Milne
Facilitator

ADEILADU
ARBENIGRWYDD

YNG NGHYMRU

CONSTRUCTING
EXCELLENCE

IN WALES




How Lessons Learned
Can Improve Project
Qutcomes.

Balfour Beatty Viott MiacDonal



Its not just about right or wrong its about
right and wrong!

Balfour Beatty Viott MacDonald



There may be trouble ahead.
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Don’t forget the letter ‘E’.

Balfour Beatty Viott MiacDonal



The 8 rules to ensuring lessons are

captured, learned and passed on!
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Creating A Useful Lessons Learned Database.

Step 2:

Step 1 Receives email notification
Submits lesson | that a new lesson learned
learned for review. \ has been submitted. - Step 3: -
‘ - Reviews lesson leamed. l
>~ ) Reviewer
. %
N\
' . ¥ Step 4:
General User \\\ i | % Requests additional
> i | ] info if necessary.
Lessons Learned W
. ' Step &:
Database | Validates lesson
| = leamed.
—e | Step 6:
pE=U Other users notified via

T email when a lesson
o learned is validated.

Other Users

Balfour Beatty Viott MiacDonal




Any Questions?

Balfour Beatty Viott MacDonal
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Complex Infrastructure Programme
Improving our knowledge management capability

Paul Pilcher - CIP Knowledge Lead Jan 2018




Major Projects 'Relied upon as
the leaders in all aspects of
delivering major road schemes'.

Our Organisation

The establishment of CIP brings

Highways England Board mega projects delivery expertise
together in one place.

Major Projects Our Values

Ownership Integrity

Teamwork Passion

Operations
Strategy and Planning

LTC

Stonehenge
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A14 Cambridge to Huntingdon Improvement Scheme

°* £1.5bn with £100m of local partner funding

* 34km (21 miles) of improvement, open late 2020
* relieves major congestion hotspot

* key east-west freight route

* regional benefits — enabling growth and employment
* largest greenfield project in HE portfolio
* 85,000 vehicles per day - 26% HGV

® 32 structures including 834m river Great Ouse &
East Coast mainline crossing

* 117km Utility diversions required
* 10m3 earthworks (6 borrow pits)
* 500 staff and 2000 operatives on site

Fastest project through Development Consent Order (DCO); 2 years 3 months ahead of original schedule
From commission to start of works in 4 years - on site November 16
Integrated and collaborative delivery model, investing £1m/day

3.5m man hours to date

2.5m?3 earth moved (roughly volume of the great pyramid)
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A14 Cambridge To Huntingdon Improvement Scheme Route
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A14 Cambridge to Huntingdon Improvement Scheme - One Year On Site Nov 17
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Lower Thames Crossing

Benefits
* 50% increase in crossing capacity a2t
e Modern 70mph free flowing connection
 Peak times journey savings West Hertfi g o :
» 7 % min journey time saving for around 40% Upminster “
of all customers s s
» 3% min journey time saving at Dartford
* Creates an alternative route (22-45 minutes)
* Delivers 65% more benefit for 24% greater cost
than a solution at Dartford g
 Enables significant regional economic growth,
estimated at £7bn to GDP and 4000 jobs i Suffogy

Avrealen
H.t.le,' A13

Romford Dunton

North Ockendon .,

Horndon on

South Ockendon

Stanford-le-Hope

Linford
Purlleal

Key facts Chafford
* Cost estimate £5.9bn
e 22.9km (14.2 miles) long
e 3.2km bored tunnel 15.8m bore diameter
* Biggest ever roads consultation response A226
> 47,000 responses % e N1e d
» 13000 people attended 24 events m:w l ) r, ST
» 400+ businesses & organisations
e  Statutory consultation mid 2018
* Development Consent Order (DCO) - 2019 &
* DCO granted late 2020/early 2021 ==
*  Open for traffic 2027 Ciatiold Cobham

Chadwell
St Mary

Wast Tilbury

AZ82

Grays

East
Tilbury

Location C
Bored Tunnel

Titbury

o
4,4,_’

Shome Higham a2a9

TRy

Rochester

cham
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LTC - project challenges

Complex problem

Biggest diameter road tunnels in the UK

Effective tunnel operation and maintenance

Complex junctions

Improving performance on local roads and SRN

Real concern locally — balancing impacts and benefits
Scale of delivery

Contentious and political

Artist’s impressions of tunnel portals used for the 2016 public

consultation

2
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A303 Stonehenge (Amesbury To Berwick Down)

* Reduce peak delays from >1hr to less than 10 mins

® Once in a lifetime opportunity to reunite world heritage site

* Proposed 2.8km twin bored tunnel, 12 km of new dual 2 lane carriageway
* Partnership working heritage groups

* Route options public consultation Jan - Mar 17 9k responses

* Statutory Consultation — Early 2018

* Development Consent Order - Autumn 2018

* Construction start early 2021 (subject to Development Consent Order)

Alg0

Stonehenge
River Till visitor centre The Avenue
Countess
roundabout
m 4 W\
Stonehenge' ORI
[
G s

Winterbourne
Stoke

Berwick
St James

2 highways
alelElple



What it might look like?

Artists impression of portal concept designs

A303 Stonehenge Public Consultation January 2017
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Why knowledge management?

We are
too busy

highways
alelElple




Knowledge harvesting & transfer within CIP

KNOWLEDGE MANAGEMENT

Explicit

Codifed knowledge
found In documents,
database, etc.

Tacit
Intuitive knowedge & knowshaw, which is:
Rooted in context, experience, practice, & values
Hard to communicate = it resides in the mind of the practtioner
The best saurce f long term competitive advantage and innavation

Is passed on through socalization, mentoring, etc. - s ot handled well by IT

[ \ r \
=7
\ ]\ )
D ‘| \ [
e —

[ CIP Knowledge Management Process ]

Face

Introduce
others
(Test the Develop

ma rket) Implamentation
Plan

[CIP Change

Board)

Documented learning, case studies,
"how too™ guides

Individual 12 1 lessons learned
sessions

Facilitated knowledge transfer
workshops

Immediate post event reviews
Individual storytelling and narratives
Small group discussions

Best practice case studies

Programme & project team learning
events/days

Job shadowing & mentoring
Formal question and answer sessions
Formal knowledge transfer

Project and programme meetings
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Challenges & barriers to successful knowledge collaboration & sharing in CIP

People & Behaviours

People don’t have the time to submit
information (pressure for delivery)

Value of sharing knowledge and learning
not fully valued or recognised (cultural
and behavioural maturity)

People reluctant to share what they
know

People comfortable operating in project
silos. Not invented here syndrome

Embryonic knowledge sharing culture
Current contractual approach does not

drive and reinforce appropriate
behaviours

Process & Systems

Interim lessons learned process manual
and cumbersome

Production of knowledge & learning
content time consuming

Accessibility - tactical knowledge hub
(Excel & Share based) not accessible by
supply chain partners

Limited classification and poor content
search capability

High level of admin & maintenance
required to keep hub current

No ability to rate content and user
contribution

3 highways
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Reality Of Scale & Engagement

©

A1 A mmace JACOBS ATKINS SKANSKA
%Ta]'illiﬂn COSTAIN
_t Hyder i; chm
LTC pwc mmace
Halcrow COWI AARCADIS
o ) ATKINS AZCOM mmace
A303 BsWSP
BRINCKERHOFF
ARUP

A,
L]
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CIP knowledge management — the journey

Current State/As Is Future State

. : : : e  Structured learning and knowledge
 Limited knowledge articulation ( is transfer

|mprow|r|13])c q g *  Proactive lessons learned capture and
Generally fragmented unstructure dissemination

approach (silo apprf)zf\ch). . Knowledge sharing culture and
. Lack of formal classification & structure behaviour embedded into “way we

*  Visibility/accessibility of key learning work” (HE & supply chain}

(bf‘”ec! T mliczle repo§itories) Central repository with easy to find
*  Primarily governance driven (PCF process) e (il seessible o [E and

*  Not fully embedded into HE and supply supnly chain

il @RS S (De e iours *  Benefits of lessons learned flowing into

> UEleaek r.10t fu“}: apireuated , CIP project outcomes and wider MP/HE
Retrospective rather than proactive I

* Limited o_Iissemination and sharing of «  Alignment of efficiencies, lean and
key learning knowledge sharing

Estimated Value of CIP Lessons
Learned £80m — £100m

3 highways
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Best practice & lessons learned procedure & template

Please insert relevant information as requested or select appropriate label from drop down menu in this column

) highways
england

Complex Infrastructure Programme

Knowledge Management Best Practice and
Lessons Learned Procedure

Thank you for completing the CIP lessons learned template. To forward your
leszons learned for evaluation and inclusion in the CIP knowledge and lessons
learned hub please use the submit button opposite

http://share/Share/llisapi.dll?func=I1& http://share/Share/llisapi.dll?func=I1&o
objaction=overview&objid=49222157 bjaction=overview&objid=49987665

highways

england


http://share/Share/llisapi.dll?func=ll&objaction=overview&objid=49222157
http://share/Share/llisapi.dll?func=ll&objaction=overview&objid=49222157
http://share/Share/llisapi.dll?func=ll&objaction=overview&objid=49987665
http://share/Share/llisapi.dll?func=ll&objaction=overview&objid=49987665

Tactical CIP knowledge hub (Excel and SHARE based)

L / - f'-\ '; lll:' | :.' (| f'\ A-“Jr‘l L L_ hll
\-u [~ '\._./]I [ '-vl W N N N W e e
&/

Commercial

Procurement

Top 5 Lessons
Learned

DCO Tool Kit

Home Page To beginfirst click on a subject area
Alternatively click CTRL F to begin search

highways
england




Leading knowledge collaboration platform vendors

Bloomfire Novo Solutions

{Bloomfire % 5 0 @ 0 @ NOVO

SOLUTIONS

Track, Share and Report on Information in more Productive Ways

X A
n & .‘. E v Novo ShareNet Knowledge Base Screenshots

Contact Support Tutorials Join a Group Resources Internal Shortcut External Shortcut
Knowledge Base Article Add/Edit Form

/ Edit featured contributions (fields can be added/change on the form in minutes)

[F—— o (T

SaveBClote  Seve Comesl  View  SendBmal  Delete

Tke* [ Amcthes Best Practice anicle sher closue ]
Learning Type [ Best Practice |
Source [ souwee )
ProjectStage  [“pusject Closwre ]
Summary Mot Selected
Project Incepticn

3 & Comtent Other
‘N .*. 0 n — o | & % cm Mtk B L AT SIS EET Nomadl - -
& . e x® EEEEE “"
e Paste D gy A2 2N - =
An Intro to Bloomfire for Sunlight Supply AGIA Example Organizing Bloomfire Content - =
post by Patrick Davis post by Bruce Layman post by Danny Krukewitt e e }

Knowledge Base Article Management List

{columns can be added/changed in 1 minute)

Secutor Tallium

Navigate to
-~
— v EXPLORE I
Capture Your Lesson = W . - - M
. LBRARY ~ DOCUMENTS  ARTICLES  BLOGS 7) Vann Raley answered the
B Lesson Information s M sttschments + Question Replacing
Lesson Title Lesson title is r= = 4 Pretreatment UF with
TAXONOMY i} = Y DATE PUBLISHED v Media Fiiters?
Frimary Select Category (required) . »+ Agriastural Tec
Category
Catherine Delgado creats
" o . d R &3 - cpmintin
Additional Meone selected (click te add) the Company Aguas Andi
Categories u »Job Function 2 o
» Organization Type 7 / GIS and Mobile Data Collection Transforms Environmental Field
Current Status D raft - o bl aed) & irvin LeBlancc X
20 o eBlanc created ¢
Description B | 5 | u | o= — Ga- wm [~ =]=] =- = = | = | - i I - Current technologies have not only improved our knowiedge and understanding of the emvironment, but also ‘[”"‘"“ ’ Ehd:SGur
Agricuiture & Forestry 2 : nvironmental Gr
B b significantly enhanced the way we collect and capture this information. Every year, billions A
e I} » Automotve 9
Prowide the description of the situation in which the lesson was leanned ‘J + more
@43 . 7 v & S.P.Bindra commented o
P the Article
Y AT b Environmentalists and
Academic 18 ™ an Ler New Integrated W Water Proce: Ganga Actlivists Demand
* i v
5 [2) Business 12 Dan Grecn 8an on Mining
Recommended B F L& - thesvenca v 12w a |- = = =- =~ = | o= | - 12 Ry oRE TR i S
Actions - | dry Ba ever y
= ! [ y ¥ Mwamba Musonda ied
= 3 answer
Provide a description of actions that should be taken as the resws he lesson leanmed o
Marina Andelont
¥ Mwamba Musonda tked

answer

M Water Network Research

highways
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The ultimate end game?

P g & b

)|
k&" u""'- hinglecaty crossilouk P uHomplge'En:sm Lew, % [

. oo R

(rosstal
& ABOUTLEARNIGLECACY +  LEARNING LECACYTHEMES + EVENTS  AUTHORS ~ PARTNERS

LEGACY

LEARNING LECACY

(il Engineering

OUR LEARNING LEGACY THEMES

[ i s e e lw s B
PROJECT AND PROCRAMME PROCUREMENT AUTHORISATION AND LAND AND PROPERTY
MANAGEMENT (ONSENTS

WELCOME TO THE CROSSRAIL LEARNING LEGACY WEBSITE

Leaming Legacy is the collation and dissemination of good practice, lessons leamed and innovation from the Crossrail construction programme

Skip to content| [4][A1[A]| A A
Home About Learning Legacy W Browse bytheme v Events  Technical overviews

YYou are in: Learning Legacy

Learning Legacy

Through the Learning Legacy
project, London 2012 is sharing the
knowledge and the lessons
learned from the construction of
the Olympic Park and preparing
and staging the Games, to help
raise the bar within construction
and event sectors, and actas a
showcase for UK pic.

EREETE

About Learning Legacy Browse by theme Videos Lessons learned

This is the first time a construction
project in the UK has sought to
capture the intellectual capital on
this scale.’

John Armitt, ODA Chairman

‘The ODA has provided a model for
) " success that is transferable to other
Find out mare aboutthe lessons Read aboutthe 10 themes ofthe Hearfram the peaple who warked on )i construction projects.

|earned fram the London 2012 Leaming Legacy project and explore the construction ofthe Olympic Park Paul Morell, Chief Construction Advisor at
construction project the related materials and the Athletes' Village. HM Government

i Legacy themes

Masterplanning and town planning Procurement Sustainability

Contactus Privacy policy Terms ofuse Freedom of information  Copyright Site map

An official ste of the London 2012 Olympic and Paralympic Games

highways

england



Any guestions?
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(CARDIFF

UV Swd  Cardiff Business School

} highways pWSP
england

PARSONS
BRINCKERHOFF

AUACEMY  Ysgol Busnes Caerdydd

(ARDYD

Capturing and Mobilising
Project Memories

Knowledge Management Research in Infrastructure Supply
Chains

Dr Jon Gosling, Reader in Supply Chain Management



Team
Experience
S

(CARDIFF

UNIVERSITY
PRIFYSGOL

(ARDY

Cardiff Business School

Ysgol Busnes Caerdydd

Project

User led Data Mining
Project Documents 77? Supply Chain
Business 227 own system
Collaborator
PCF
Products
HAGIS User led Data
Mining
NCRs
PCF Learning
Report SHARE User led Data
Mining
PCF
Learning Log
Approved Di R
The CIP clp CIP |sser'n|‘n.at|on Other/
Template ‘Subm,tss% Activities
Knowledge Future
Hub Projects
Approved Efficiency Registers
Regional Efficiency Efficiency Centralised
Registers Manager Registers
| Central [———| Efficiency |———
Analvsis Efficiency Portal User
D load
Approved Best y MarTuaI/ OWZ 0d
Practice Knowledge Bank Guides
Submissions (Linked to CPF)
User led Data
Minies
Knowledge Transfer
Packs Lean Tracker User I.e(.i Data .
Mining Design
Manual for
Departures Roads and User
; Download
Request for Departure Brldges
Approval Informs Updates S
System to




Learning in Projects — the need for
feedback, feedforward and narratives

Feedback

~ | Current Project Learning Feedforward Future
Project Projects
Learning from previous projects
. Knowledge
Experience Articy Iatii " Knowledge
Accumulati Mobilisatio
and n
on Codification

S::IIV{EBSIIEE Cardiff Business School
Ysgol Busnes Caerdydd




ARDIFF
Cardiff Business School

PRIFYSGOL

(ARDY

The Project Life Story Book Concept

Project memories
and ‘stories’

Websites, blogs,
twitter,
newspapers,
videos, books

Feedforward learning

Schuma Vit
s—a

¥ o Mt Condies ‘

9 Sste By

ATmehicy

L T B
‘de.n’ EatyLaie Debvares.
I & Volatlty of Wooow

@ ey ol e Nanaganet e Desin

[IETTTETIR S 'S i
@it bl 0 | B D0 o oot

s o o s [

* Dsivery Apctizing Prject Wstonzs Cost

Bonerecs |y

Impact (Cost X Time)

Project risk
register a

Ysgol Busnes Caerdydd

\
.\
‘\
.\

~Query Query

Wizard Design

Queries

Scheme features

Each project feeds into
existing HE knowledge bases

[ Project Documents wm .| Supply Chain
@ > Business e
Collaborat
PEFProducts
HAGIS User led Data Mir
— I
RS
#CF Learming
Repart SHARE User led Data Mining
Team | — — b —
Experiences. e ing
4 v
2 Approved (1P
0 The suomisions _| CIP Knowledge | Bisemindion Adities
o uplate | Hub
—
ey Begise
""""""""" o Efficiency Centralsed
Registers e
— | Manager Regsters i
Central mm‘) Efficiency e
Jr—— Analysis i} Portal | pownloas
Practice Submissions Knowledge Bank Guides
(e 0] | g
=
K
Lean Tracker | User e Data Mining -
| I
for Roadsand | s
>| Departures _ Bridges [
Request for Departure A0V | e et 1 2
System

Feedback learning




Next Steps

* Trial some of our ideas in a live environment

e Gain further understanding of structures, and linkages of
people, process and I.T. systems

* Further project to review strategy and best practice principles
for effective knowledge management, supporting HE & supply
chain journey.

ARDIFF
Cardiff Business School

¥ Ysgol Busnes Caerdydd




(ARDIFF

Cardiff Business School

} highways paWSP
england
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Many Thanks

goslingj@cardiff.ac.uk
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Feedback
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Close & Lunch
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