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Ingenuity - the ability to solve difficult problems,
often in original and creative ways
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An unprecedented series of challenges...

e Carbon reduction targets

 Long term energy security

 Growing demand on ageing networks
e Climate change

* Increasing interdependencies

e Overstretched public finances
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National Infrastructure Plan, 2010



... for several decades the UK’s approach to
Infrastructure has in general been timid,
uncoordinated, incremental, wasteful in its
procurement and insufficiently targeted ...
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National Infrastructure Plan, 2010




Cause for concern?

« World economic forum rated UK 33" for
the overall quality of our infrastructure In
2010
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Cause for concern?

« World economic forum rated UK 33" for
the overall quality of our infrastructure In
2010
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e ... by 2011 we had progressed to 28t



Targets

e Rethinking Construction

 Never Waste a Good Crisis
 |nfrastructure UK

e Government Construction Strategy
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Achieving targets demands change ...
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and change demands innovation.




e Background

e Exploring innovation
 Enabling success

e Conclusions
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 Enabling success
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The assessment of reinforced concrete slabs
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about any other axis (see Fig 2), can be derived solely by equi-
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applying Johansen's stepped criterion of yiekl", i given by
M= M * o’ (6 -ar) -
The cos? function accounts for the effective increase in sicel spacing
across & skew hinge and the reduced component of sivel stress acting per-
pendicular 1 the hinge. This equation has been verified experimentally
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From Table |, this can be identified as case 2, 5o the safety factor on the
applied loading is ¥; (=1.346).
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1.04). Thus sn 0%
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Assessment under dead and lve loading

When a slsb is sssessed to determine whether it has sufficient capacity 1o
withstand some additicnal kading or when a slab is subjecsed 10 a combi-
nation of dead and live ludiu.unnﬁmm informative 1o calculate the

similar 1o that used above can be developed. 1t then follows that, at the crit-
ical angle A,

M, My et T = (M, =M g~ T} 08" B+
(80,7 = 18102 8, =2, M = 1)

cos B, sind, =0 w15}
and
M Mgt~ TMu) i
a8
where M, M, and M, i

0 M, g My e 80 My o difine the live or acditional loading field

As befoe, these condit give & quadratic iny

{80, e~ (M) +

2 e M 1" =M i)~ My (M, =M, i)
M, M, M, )

T+ {(“a'— o) (M M )= (M RV o } =0 .M
which has two solstions ; and Yy The criterion for selecting the comect
value fory s similar o that for a single spplied moment field snd is gov-
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Tuble 1 may be used to identify the required valoe of ¥, and the proce-
dare for ssessing a shab foe live loading is shown in Fig 8.
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withstand the combined live and fead loading.
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BRITISH STANDARD
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HA Climate Change Adaptation Strategy

gl HiaHwars
S

Climate Change Adaptation Strategy and Framework s analysis and the

s plans

pr. Guidance on the

development of adaptation

f concerned with Stages 5 and 6 of the HAASM. It explains the

sed to identify and compare options to manage the risks associated with the
cy's vulnerabiliies. This methodology provides a tiered approach enabling
it of options to be kepl as simple as is required for the preferred option

actions plans are given

appled separately 1o each of the
lifiod in Stage 3 and priorssed in
hSM, unless a common adaptation
i 10 address several vuinerabiites

selection of a prefermed option wil
, but in other cases detaded analysis
nd justified. particulary in support

of p oplions is provided. Once

referred option is translated into an adaptation action plan. Model contents

of significant investment decisions. For this reason the
oplons Bnalysis process incorporates the possibilty

of using increasingly refined methods of options.
assessmant whers the identification of the preferred
opion is clouded by uncertainty or risk

The apticns analysis process and s link to the
development of adaptation action plans are dustrated
inFigure 5.1, It commences with & re-examination of
the vulnerability, bullding upon the work undortaken
in Stages 3 and 4 of the HAASM. An inftial options
assessment is then undertaken. If, &3 & resull of this
initial assessment, the prefermed option is clear then it
is developed into an adaptation action plan as Stage &
of the HAASM. If the profermed option

Stage 5 Options analyss s not clear, i opbons assessmant s

refined.

As indicaod in Figure 5.1, in soma
casos the profermed cption wil be
to undertake soma further research
of manitoring, after which it will be
10 ro- ptions for

adagtation utilising the findings of
this work. Samilasty, the adaptation
action plan may identiy the need for
 period: review of the adaptation
‘oplion beang pursuod

The work done in undertaking the
‘opticns analysis i recorded in an
‘options analysis report

Wisthin the options analysis process.

epar iment o

Onutcoma of options assessmaent onables the

research, COSIS And CONSAquances of difterent
maniaring ‘options io be understood and

or pariodic compared. The affect of climate on
e the Highways Agency naetwork and

‘Operalicns can be qute compa

Transport

Options assessment requires a

analysés and adaptation action plan development process  Simplified model of this overall

ptains iis essental
for the comparison
nts of this simpiad

. The key challenge
pssessment, and its

. 15 retaining as much
Jol whitst incorparating
pption 1o be clear

sption i informed
wholo-ido-cost

[t and indirect costs of
joes of climate retsted

ority of climate related
gt

Madel of Highways
B natwork and Expacted
0 vulnerability)

2. Fnpresentation of it Sysiem used for opions assesament

aption, The process is underpinned by four key
principles:

= adagtation options consdensd should be natwork.
level sirategies, but may define criberia for local
implementalion o works:

»  ihe preferred option must akgn with the Highways
Agency's sustainability requirements, and provide
@ balance betwesn cost, uncestainty and risk:

= ha simplost possible approach should be wsed to
identdy the prefermed option;

= i the identification of the peeferred option is.
confounded by uncenanty or risk, either the

emont in adaptation
padit through reducing
Jate related mcidants,
fponding direct and

‘whaolg-lde-cast 1o b
prefermed option. Tha
|+ also needs 1o be
el of uncertainty
‘with each adagtation
ity of expected
fedictions and

iorad together with
fuies stomming from
Famework used in the
For these reasons,

options process should be refined or
an inferim option adopted incorporaing resaarch
andlor monitoring, the findings of which can
later bo used in the ro-examination of adaptation
options.

5.2 Detailed vulnerability definition

Tha first siep in the options analysis process is to
refine the definition of the vulnerabilty and cleary
eatalogue all of the assocated risks.  This actiity
Iouikds upon the work undertaken in Stages 3 and 4

of the HAASM, in particular the risk appraisal resulis
included in Annax B4. A proforma for undanaking the
detaded vuinerability definition is included in Annex C1
Information to be included in the dotailed vulnerability
dafiniion is summarised in Table 5.1

5.3 Options

on the
TLTES judgoment
Jorcamesd with
ferstanding of the
prsitle cotions 1o
imating the cosls.

jch of thess feastie
proferred sustainable

The process for undertaking options assessment
comprises four stages as shown in Figure 5.3. The
[process commences with the identification of feasible
options. This is followed by the determination of their
expected outcomes. Costs and banefits are than
establshed and finally 8 peeferred option is entified, if
ane is clear

1J0R83ININTIYHE SNOSHY



Parsons Brinckerhoff
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and
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How do we innovate successfully

Our hypotheses:

1. Successful innovations follow a similar
Innovation pathway

2. At each stage along this pathway there are
common features that enable success

3. Understanding how we innovate successfully
will enable us to do even better in the future
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e Background

 Enabling success
e Conclusions
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The activation energy of a

chemical reaction

>
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The activation energy of a
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The activation energy of a

chemical reaction
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The activation energy of a

chemical reaction

A _ s
Uncatalysed reaction =

S v =
O | Activation Catalysed reaction -
O -
o energy ~
0 -
LL -

>
Course of reaction




The innovation pathway

Effort

Current
sState
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pathway
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Effort

The innovation pathway

Activation
energy
Current
state
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>
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The innovation pathway
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Effort

The innovation pathway

Effect of

-+ catalyst
Activation
energy
Current : ‘ -,
state Benefit
New state
. >
Opportunity Innovation

pathway

140H8ININTHE SNOSHVY



The innovation pathway

=1 ~ Effect of B
2 5 ~_, catalyst =
" | Activation =
energy =
Current il ‘ . -
state | Benefit -

New state

>
Innovation
pathway

Opportunity  : Investment:




The innovation pathway

- A ~ Effect of -
2 5 ~_, catalyst =
W | Activation =
energy -
Current i ‘ 41 =

State | Benefit -

New state
M — >
Opportunity glnvestmentg Realisation : Innovation

pathway



The innovation pathway

o ~ Effect of _
2 5 ~_, catalyst =
| Activation -
energy -
Current i ‘ o =

State | Benefit -

New state
— TS . >
Opportunity :Investment: Realisation : Business as Innovation

Usual pathway



The innovation pathway

o ~ Effect of _
2 5 ~_, catalyst =
| Activation -
energy -
Current i ‘ ) =

State | Benefit -

: : New state
Cost
Opportunity §Investment§ Realisation ;| Business as Innovation

Usual pathway



The innovation pathway

o ~ Effect of _
S - : catalyst ;
| Activation =
energy -
Current i ‘ i =
state Benefit -
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* Exploring innovation
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The innovation pathway

e ~ Effect of =
= T ~_, catalyst o -
W | Activation / Realisation -
energy -
Current N E | y =
state Benefit -
New state
Cost Project level; Business level,
: / : | Client level; Industry level
: : > N
Opportunity §Investment§ Realisation Business as Innovation

Usual pathway



Opportunity

Transition

ooy | st * Sophisticated

I\ understanding of complex

\\\\ I ‘Benefit’ need

Activation \ B
energy Ad

Current
state

Effort

New state

} e Desire to find new and

Cost
/'/ Client level; Industry level
Opportunity : Investmenté Realisationpé Business as b ette r ap p rO aC h es

Usual Innovation
sua pathway
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Investment

Transition

ooy | etecto * Investment is always

e Cash, time, or
reputational investment
» Needs to be a realistic
prospect of
commensurate return

)

=

— )

en

E% -+ \ catalyst Real . :
Activation - ealisation d

/ . require =

\ —

Current h ‘ o . 5 o -

N | e e By individuals, teams, =

: New state - - —

: =

COStI } Project level; Business level; Com pan I eS’ prOJ eCtS’ (-]

: | Clientlevel; Industry level . . o

] — clients, or industry -

Opportunity glnvestmentg Realisation : Business as Innovation -

Usual pathway =

(—)

-

-




Innovation catalysts

Transition =

Ly oy | [  Collaboration -
E:Cj Activation_ ) Realisation . =
N * Innovation team =
e N | e capabilities =

: New state ) i ) —

COStF // } Elrpjeclt IeVﬁI; Bdusinesls Ie\I/eI; — TeChr“CaI Skl”, CO nfldence, €o
Opportunity glnvestmenté Realisationp; Business as | ti Cred I bl I Ity’ CreatIVIty’ :
A pathway insightfulness, tenacity =

e Wider environment and
culture

 Technology, tools and
facilities
 Data




Realisation

Transition

sy | tecto * Requires management to

VA 73V extract full benefit

Effort

Activation
energy

Current

N | senenc e Sensitive to the scale of

New state

COSTF VA } Project level; Business level; ap p | I Ca.tl O n

Client level; Industry level

* |
Opportunity :Investment: Realisation : Business as
) Usual

Innovation
pathway
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Realisation

-
Transition =
Point of state R . =
: discovery x Effect of ® eq u I reS man agement to :
2 5 ~, catalyst .
W | Activation B '\ Realisation f I I b f —=
e | L TINCT] extract full benefit =
H \
Current \ I ‘Benefit o S t t th I f (— -]
state \ ensitive 10 the SCale O =
New state i i ;
COStIi YA | } Project level; Business level; ap p | I Ca.tl O n D
—— Clientlevel; Industry level =
: | ™
Opportunity glnvestmentg Realisation : Business as Innovation =
Usual pathway o
(]
-
-

Ideas are only the
beginning ... companies
think far too little about
the other side of

Innovation.
Godvindarajan and Trimble



... for government as a policy maker, the
challenge Is to create an environment that
Incentivises innovation...
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Never Waste a Good Crisis, Wolstenholme




Cambridge Centre for

Smart Infrastructure and Construction

Investment Collaboration

Understandlng \ / Skl”S
nheed

Cambridoe Centre fi
Smart Infrastru:tur-e

140H8ININTHE SNOSHVY

'*-'&-_.5:- A __._::“'f B x_ +  and Construction
Reallgatllon / Demonstration Environment/
exploitation culture



e Bac
e EXp
e Ena

Kground
oring innovation

nling success
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Conclusions

* |[nnovation is vital to our industry

* Engineering skills are key to meeting the
challenges we face
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How do we innovate successfully

Our hypotheses:

1. Successful innovations follow a similar
Innovation pathway

2. At each stage along this pathway there are
common features that enable success

3. Understanding how we innovate successfully
will enable us to do even better in the future
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 Need and opportunity
e Investment
o Catalysts
e Realisation
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 Enabling successful innovation:
 Need and opportunity
e Investment
o Catalysts
e Realisation

Fmy g™ ] Y Cambridge Centre for
o - o Smart Infrastructure
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How do we innovate successfully

Our hypotheses:

1. Successful innovations follow a similar
Innovation pathway

2. At each stage along this pathway there are
common features that enable success

3. Understanding how we innovate successfully
will enable us to do even better in the future

140H8ININTHE SNOSHVY



