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W7 Training Sessions

Introduction to Road Asset Management
Overview of the Components of RAM

Levels of Service and Performance Measures
Inventory and Condition Data

Lifecycle Decisions Making and Funding
Asset Valuation

Asset Management Plans, Teams and Tools
Contracting Models and Impact on RAM
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A0 o\ International Infrastructure Management

SAREC N’ Manual (IIMM) AM Process
N

Understand and Define
Requirements

Develop the AM Policy

Define Levels of Service and
Performance

Forecast Future Demand

Understand the Asset Base
(the asset register)

Assess Asset Condition

Identify Asset & Business

Risks

Developing Asset Lifecycle Strategies

Financial & Funding Strategies

Lifecycle Decision Making Techniques

Capital Works Strategies and
METS

Maintenance Strategies and
Plans

Operational Strategies and
Plans
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Asset Management Enablers

Asset Management Teams

Asset Management Plans

Information Systems & Tools

Asset Management Service
Delivery

Quality Management

Continuous Improvement




cAREC ) Service Levels

* Define what it is that you are trying to deliver, in words that the
customer understands

 We don’t build roads, rehabilitate roads, or maintain roads for the
fun of it, we do that to deliver a service level (whether explicitly
stated or not)

* Service levels are about more than just the condition of the road

* Most authorities mention Efficient, Safe, Informed, Cost-effective in their
service level statements
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C ““‘“‘"‘ N > Defining the Level of Service is Critical
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Asset Management is a Business Model
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A0/ It may called asset management, but assets

CAREC ... gre only there to deliver a service

Condition and Performance Current level of
monitoring and risk analysis service and
identifies... asset capability

Evaluate most
effective solution

s fsspt operational

Is there
a gap
between

Analysis of customer the two?

expectations, requlatory Desired level of
requirements and organisation service
objectives identifies...

above

Ongoing Monitoring/
Review

Are
funders /
customers
willing to
pay?

Programme /
Implement Changes

. W August 2020 Session 3: Defining Levels of Service & Performance, Dr I.D. Greenwood



5 Yo\ .
carte (0 In Simple Terms

Greenwood
l’*}‘f‘i‘s‘t‘"i . August 2020 Session 3: Defining Levels of Service & Performance, Dr I.D. Greenwood
nir ructurs
Consultants



W CAREC !
carec 7 In Simple Terms
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/Customers Customer
Desires Receives

Risk Mgt
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caree ) Some key definitions

* Levels of Service

* What the organisation intends to deliver. Levels of service describe one or
more attributes of the service from a customer point of view

* Example: Provide a network that connects communities.

* Performance Measure (also termed Performance Indicator)

* A qualitative or quantitative measure of a service or activity used to
indicate how the organisation is doing in relation to delivering levels of
service

* Example: % of communities > 500 habitats serviced by an all weather road.
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* Performance Target

* A specific quantifiable target for performance, used in reference to a
performance measure.

* Example: 90% by 2015, 100% by 2020.

* Performance Result

* The quantifiable performance result for a year, used in reference to a
performance target.

* Examples: 81% communities serviced by June 2013.
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c ARNEC T A ;» Asset Management Pyramid

Community Outcomes

Asset Outcomes

Service Levels

Intervention Levels

Work Instructions

Vertical Integration

Physical work




ﬁ L Example of Linkage
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Outcomes based
on Customer
Service Levels

e.g. Flood risk to road
users is minimised

e.g. All flood prevention
devices are maintained
In a serviceable
condition at all times.

Outcomes based
on Asset
Performance

Outputs at an
Asset level

e.g. Clean 1500
catchpits per month

e.g. Vacuum, sweep
for leaves, collect
litter etc
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carec 7 Community Outcomes

* These are the outward facing statements of what it is that the
road authority is trying to deliver to the road user

* Typically see statements around: , )
* Safety J accessisLe |
* Efficiency =T »)
* Reliability ) Lo “
* Comfort Creating a single
e Cost effectiveness integrated transport network
e Informed accessible to everyone

* Often vary by road hierarchy. eFFciEnT ﬁ

RESPONSIVE

(%)

[




0 o\ New Zealand One Road Network
CAREC N (| 3ssification

* https://www.nzta.govt.nz/assets/Road-Efficiency-Group-
2/docs/customer-levels-of-service.pdf

Fit for purpose customer levels of service (CLoS) outcomes (provisional)

1 Overti i icular category should affer i istent, it far purps Jewe of service for road users o . .
2 Value for monsy il imised i f servi g the AMP Group
Overarching principles: i Th ;. = ioral nebwork, integrai nd both get be removed from
P =y T ork. e ingal =

result in death or serios injury.

Mablitty
Road categories Safety Amenity

cemras, ats icen i where rqus it satety o it isk. Activercad  journey experience needs of higher mumbersof | certres. Strategic netwark connectivity for road
or ipn haracter infrequent il

perfarmance and svailshisty. ' ided wi i nly to Natioral high volume roads. Hagh velusme
i P"Pﬂl'

ng major ELY) v, ar Jighleve t " for raad

anp—ﬂy-ﬁudmmd ! Ch i
issues and incidents ? Same inirequent connections, generally orly to other
lower standards 2nd,or winding sections may equal and higher categary raads [ Maniy express
s services ] Nebwork:
raad user safety guidance provided. ity for actiee raad uzers 01

Higher spascs depending on asseced level with acual ar higher catagory raads Provision of
of risk. Lowerif mixed uzz, high intersection ‘qualty information relevant o nstional rasd uzer
schoks, shopping, concenrations et

of
- active maad uzers. [Pririty users {buses and
pEnCy = appropriate] E = —

rural arazs. C fing. park and

for PT users]. and in some el amas. [Parking for all modes,

times with some exceptions in urban heavy peak,  major westher sverts of emergency eventand  of rsk. Lower f miaed uss, roughness. rual. Road user connechion 2t
= e 4 d 2 . - = g E L PR juasttis e
! e CE T == Lo ¢ & T TE R

issues and incidents mmmmw.ﬂ ‘active road users in urhan areas charactar - i priority
eoncenirations of active rad users 2 o i ardar raads ps with high

1mers] and poumey continuity. [Pariong
e sl i ‘mability impaired
t actwity centnes, and some shaned spaces ]

‘mised e, inclsding goods wehicies. Provision of
quality information relevant to Arterial road user
neads.
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C ARE“C" 2 Mobility — TT Reliability, Resilience, Speea
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Road categories “ S
Opbmal speeds
Travel fame relability “ {safety and efficiency)

The majority of raad users experience consistent  Route orvisble altennative = abways Higher speeds on KiwillAP* 4-star dual
trawved times with some sneplions in major urban mmmumm‘m carnageway roads, or lower or vanable speeds
cemires op=rating conditicns. Road users are advised whese required to aspport nehwork
‘well in advance of issues affecting network ar productivity. [Priority users (buses and
appropriate].

The majarity of raad users experience consistent  Route is always available during major weather or
trawed times with some ewceplions in urban heavy  emesgency events and viable alternaties exist.

peak, haliday or during major events. Rapid dearance of inddents affecting road users.
Road users are generally advised in advance: of
izsues and ncdents
Higher speeds depending on assesped leve|
of risk. Lowes if mised use, high intersection
The majarity of raad users experience consistent  Roube is always awailable sxcept during mckive madymers. [Priority sers (huses
h'ltlh'numﬂ\nr?;mpﬁmmmm nw:;hu'm:ﬂﬂwmmh ﬁ#ﬂwl]“ﬂ'mmm
seyene weather sverts. Rapid dearance of incidents affecting road users.

Road users may be advised in advance of issues
and incidents
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Safety

~ Safety, Amenity, Accessibility

Mosthy forgiving roads and roadsides, aquivalent
to EiwiRAF 4-5tar standand. User hazands absent
or mitkgated including head on risk. Active moad
users genemally do not hewe acorss - f present,
they are prowided with separate space or ane
phyrsically separated. Foom of road prowides: road

user guidance.

A high KiwilAP 3 or 4-star standard, ar
equivalent, with consestent and predictable
alignment. User hazamds mosthy miti Ative
road users (jf present) are mostly provided wath
separabe space or are physically separated. Some:
loweer standards and for winding sections may
require lower speeds and axbra care. High lewel o
road user safety guidance provided.

Mosthy KiwiR AP 3-star equivalent or betier
Active road users are mosty provided with
additional space in wiban areas and in some rural
areas. Some kower standards and sor winding
sections may requins lower speeds and exira e
High leved of road user safety guidance provided.
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High bewel of comdort, no discermable roughmness.
Apsthetics of a:l_pl:tn't raad esmironment reflects
journey experience needs of higher numbers of
through traffic wsers. Characher of somnic/iowrist
routes protected and =nhanoed.

High b=wel of comdort, infrequent roughness.
Aesthetics of adjacent road emvironment reflects
journey sxperience needs of higher numbers of
through traffic wsers. Characher of sosnic/iouwrist
routes protected and =nhamnoed.

High kewel of comdort, infrequent roughness.
Ap=cthetics of adjacent road snvironment reflects
journey experience needs of both throwgh traffic
ard actree rosd wsers Characier of soe=nicy”
tourist moartes protectad and enhanced. Amenity
outoomes of active road wsers are mastly prowided

Landuse access for road users rare and highly
enginesred, ususlly only bo highway servios
centres. Skrabegic metwork conmectivity for moad
users dies bo infrequent connedtions, genemlly
anly to Matioral high volume roads. High wolisme
traffic will be unimpeded by other traffic at
penctions. [Mainly express bus services]. Actie
road wsers generally do not have acoess - if
present, hey are provided with nebwork acoess
and poumney continuity by a s=parabe spare or
are physically separated. Prowision of quality
information refevant to national road wser needs.

Landuse access for road users infreguent and
and highly restricted in nural arees, and aften
resiricted in urban aress. Mainly strategic
network connectivity for road users due to
infrequent comnections, generally only ta other
equal and higher category roads [ Manly express
bus services ] Mebwork access and journey
continuity for adtive road users {if present])
mostly provided by separate space or physical
separation. Easy navigation at imtersections, with
Mational road braffic gaen prionty, unless joining
with equal or higher categony roads. Frovision of
quality informadion relevant to retional rosd user
nzeds

Larcduse access for noad users in rural ansss
often restricted, and some restrictions in urban
areas, Lamited road wser comnections io cther
MHational roads and Arterials, with priority ower
iower catepory road uzers. [Mumerous bustops
with high freguency services fo key destinations
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* Consultation

* Focus groups

* Monitoring of feedback on different road standards
* Legislative requirements

* These should all link to your overall goals and objectives
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CAREC -~ Lead versus Lag Measures

* Lead — measure the actions you are taking
* e.g. number of accident black spots addressed per year
e e.g. time to repair a pothole

* Lag — measure the impact of those actions
* e.g. number of road deaths per year
* e.g. roads provide a comfortable travel experience

* Tend to have mainly lag measures at the top, and lead measures
at the bottom

* Many road authorities start out with a focus on the lead
measures, as these are easier understood by the technical staff of
the road authority.
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CAREC -~ Developing Performance Measures

* Follow the SMART rule
* Specific — clear what is being measured and why

* Measurable — ideally using data that is also required for other
business purposes

* Achievable — neither aspirational or easily achieved
* Relevant — supports overall road authority goals and objectives
* Timebound — annual or longer term targets are common




A~ o\ Linking Service Levels and Performance
=AR Measures

e Often not possible to create a perfect linkage between customer
based service level, and technical performance measures
* Look for reasonable linkage

* Attribution is an issue
* i.e. crash rate is not 100% in the road authorities control
* Drink driving, speeding, vehicle quality all play a role
* Don’t reduce the target based on some view of road authorities control
* The road user wants to be safe, doesn’t matter what the cause of the safety deficiency is.
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T
* Highways England

* https://www.gov.uk/government/publications/highways-
englands-2017-to-2018-performance-monitoring-statements

Making the network safer
Improving user satisfaction

Supporting the smooth flow of traffic
Encouraging economic growth

Delivering better environmental outcomes

Helping cyclists, walkers, and other vulnerable users of the Network F1 Total income and expenditure
Achieving real efficiency F2 Resource Income and expenditure
Keeping the network in good condition 521 Regional resource income and expenditure
| F2.2 Maintenance resource income and expenditure

F2.3 Renewals resource income and expenditure
Detailed analysis of enhancement monitoring milestones dates F2.4 Private Finance Initiative (PF1) income and expenditure
Strategic studies deliverables | F2.5 General operations income and expenditure
Ring-fenced investment funds F2.6 Traffic management resource income and expenditure
Renewal volume renortina F2.7 Support costs

F2.8 Other project activities income and expenditure

F3 Capital expenditure

F3.1 Regional capital income and expenditure

F4 Analysis of protocols expenditure

Greenwood
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@ Highways England - example

Highways England Performance Monitoring Statements Year end 2017-18

nt PS8: Keeping the Network in conditi For a definition of the metric and parameters for measuring and monitoring performance regarding network condition see Highways England's Operational Metrics

Manual

Pavement
In 2017-18, Highways England achieved a year-end actual of 95.2%, 0.2pp above
The percentage of pavement asset that is in a condition that does not require target, performance has continued to improve since the low point of 2015-16, rising by
further investigation for possible maintenance to be maintained at 95% or above 2.9pp from the re-baselined figure of 92.3%. This signifies the positive impact of our
8 ongoing recovery and performance improvement work.
9| 201112 Historic Data 95.60% over the last two years Highways England has delivered additional renewals to ensure
beth our pro and KP! target. Highways England
i 201213 Historic Data 96.40% delivered 15 lane km as part of a recovery plan in 2016-17 and subsequently completed
11| 201314 Historic Data 05.20% another 15 km of resurfacing in addition to the planned renewals programme in 2017-
12| 201415 Historic Data 04.00% 1
13| 201516 Corporate management information *05.40% 95% KPI 0.40% |"Additional data was received in May 2016 and subsequently validated in June 2016. 1
. . resulting in a reduction in the published year-end performance figure (of 95.4%) to
& 201617 Corporate management information 94.30% 95% KPI -0.70% g5 35, For consistency with the 2016-17 Annual Report & Accounts, the original (1
15 | 2017-18 Performance specification 95.20% 95% KPI 0.20% [validated figure has been shown with a statement acknowledging the re-baselined figure [1
0f 92.3%.
16|  2018-19 Performance specification X 95% KPI X [1]
A7|  2019-20 Performance specification X 95% KPI X 11
18
19
20 Asset measures have remained stable since 2016-17.
21 |Geotechnical asset ir tory & geotechnical asset risk level (condition)
Length of the network for which a geotechnical inventory survey has been All Geotechnical inspections have been carried out as planned in year. The
22 |completed (km) performance over the baseline period of 2010—15 is largely stable, with the increase in

Greenwood
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CAREC W Highways England - example

* PS8 — Keeping the Network in Good Condition

* Key Performance Indicator (KPI)

* Pavements
* % of network that does not require investigation of further maintenance to be >=95%

* Performance Indicators

* Geotechnical asset inventory and geotechnical asset risk level
* Length of network with geotechnical inspections completed
* % of geotechnical assets with low risk
* Drainage asset — inventory and condition data coverage
* % of network with drainage data in AMIS
* % of drainage network with condition data

* Technology
e Structures
* Average SCI
* Critical element
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OUR GOALS AND LEVELS OF CUSTOMER SERVICE

ACCESSIBILITY
OUR GOAL: freight network is accessible to trucks.

2018 result: All bridges
and carriageway on

major freight routes
are accessible to Class
| heavy trucks, @ O @1__@ @}

DRIVER COMFORT (roAD SMOOTHNESS) i s e e i o R e e s
OUR GOAL: roads meet national standards for smoothness

(are not uncomfortable/bumpy) —

2018 result:

®95% @84%

of all travel of all travel on
on high speed lower speed
roads ( '/'Clkl!!"n roadS ison 20002000 J000/2000 20002000 INOACH  JONZOR  JIA0NI  JMVIOM  0MA0IS  JOM0M  IOW0  JONVION
or more), and smooth surfaces.

RESILIENCE

OUR GOAL: unplanned road closures
are rare, and alternative routes are
signposted when they do occur.
2018 result: all road closures
had detours in place.

The last time residents were cut off
completely from the road network was on
parts of Great Barrier Island for a few days
following a major storm in June 2014,

WHIOH 1S ON SMOOTH ROADS
-

PROPORTION OF VEMICLE TRAVIL

This level of service has been almost constant since 2007

Infrastructure

Consultants
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carec "2 Auckland Transport - example
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AFFORDABILITY LIFECYCLE ASSET MANAGEMENT

OUR GOAL: AT's costs for road maintenance and renewals, per km of vehicle travel, OUR GOAL: to ensure efficient and effective lifecycle management of assets.
are reasonable when benchmarked against other NZ cities.
2018 result
FIGURE 2: PAVEMENT AND SEAL COST (CENTS) PER KM OF VENICLE TRAVEL The ¢ \;,..;‘.: N
Ot 3% 10 ™ 20 2% assets IS assessed
Lurete '." TOuUs) qh?j
LaMma Each asset T',‘ .
Lo iy 2018 result: ]f ”"'f"
AT spends level based on a fit
Utmer MY ¢ 1O purpose i ': {
e 1'9 Tha imnart of this AMD or
o on road maintenance b o
s e per km of vehicle travel.
SUSTAINABILITY

THE RECONSTRUCTION OF FRANKLIN RD IS AN EXAMPLE OF A RENEWALS
OUR GOAL: to promote environmentally and economically sustainable practices. PROJECT THAT CONTRIBUTES TO WIDER SUSTAINABILITY GOALS

Renewals projects that are adding Future sustanability invtiatives includes
value to wider AT and Government recycied construction matenals,
objectives include the replacement  developing a climate change adaption
of streethghts wiath energy efficient plan, expanded use of stormwater
LEDs, improvernent of Franklin Rd treatment devices. and criticality and
and many smaller safety and cycling  resilence assessment to not only promote
Improvements on existing roads. strong environmental custodianship

Dut ais0 continue 10 support our

social and cultural obyectives.
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SAFETY FIGURE 3: DEATH AND SERIOUS INJURIES ON AUCKLAND LOCAL ROADS
OUR GOAL: a safe network free of death and serious injury. 700
600
S00
300
people were killed 200
or EEFIOUSW InJuFEd Road trauma is increasing 100
an AUFHEnd local faster than population growth .
roads in 2017. ar traffic growth, 2006 2007 2008 2008 200 200 02 0B N4 2015 2006 200
TRAVEL TIME RELIABILITY FIGURE 4: MORNING PEAK ARTERIAL ROAD LEVELS OF SERVICE TO JULY 2018
OUR GOAL: consistent and reliable travel times. o
oo
Bl%
W%
In the 12 months to 240/ w %
July 2018, (0] £ o
w 40N
of the regional and -
arterial road network -
was congested during %
the morning peak. o
T:L‘:?T_Jj;!i“lf‘:’:f:‘-":"l‘;’i‘f’:.’,‘f,‘lgg_’_’?
(average speed less than % 3§ 3y % ¢ 3§ g 25 3% 8 38 % § ¢

half of the speed limit)

.Nr:-( ongestion or minos congestion impact . Congested travel (speed less than half of speed limit)
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carec 7 Average versus Peak Indicators

(&)
o
o

>
(@]
cC
S 400
)
O
(0]
} -
L

w
o
o

200
100

0

excellent
Condition

<g ‘:“r‘z“‘:isw \ 8 April 2019 World Bank, Cambodia Southeast Asia Disaster Risk Management Project (CSADRMP). Industry Training
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* Create clear customer focussed levels of service

* Create SMART performance measures that align to those levels of
service

* Clear and consistent reporting

\ August 2020 Session 3: Defining Levels of Service & Performance, Dr I.D. Greenwood



‘C: EAg éRINESTCITUTE[

Questions?
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