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Renewals decision support tool
Top-down long-term renewal needs
analysis

Whole of asset portfolio

ldentify optimum distribution of funds to
maintain levels of service and minimise risk

Provide decision makers with the long-term
consequences of funding scenarios.

9th International Conference on Managing

6/4/2015 Pavement Assets | May 18-21, 2015




9th International Conference on Managing
Pavement Assets | May 18-21, 2015

6/4/2015



Looking after what we have

« $12.6 billion of assets
» 7,300kms of roads
« 100,000 street signs

» 536 signalised
Intersections

» 1,585 bus shelters
» 45 ralil Stations

« 22 ferry wharves and
terminals
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Four stage intervention process

1. Look after what we have

2. Make better use of what we have

3. Encourage smarter travel choices

4. Build new assets
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Analysis, optimisation and options

Levels of
service

Stakeholder
requirements

l

Stakeholder
funding

Investment
decisions

Network
condition and
performance

Network costs
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Finding the balance

For each asset

» Fully fund renewals, or
» Decrease levels of service, or
» Increase levels of risk or

Area of
trade-off

* a measure of each. ..

Levels

of
Service
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Benefits

A robust and consistent basis for identifying
long-term renewals impact of AM policy
across the asset portfolio

ldentify the long-term renewals investment
needs and trade-offs across the asset
portfolio

Help resolve inherited local variations in the
levels of service across the region
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How does it work?

¥

Renewals needs and
investment consequences
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For each asset type:
Current condition
Level of service
Deterioration profile
Network growth
Tolerance of backlog risk
Base life
Planning unit cost rate
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Deterioration profiles

New asset Nominal deterioration profiles- condition vs. age
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Asset condition profile

1 - 100%
1 - 80%
1 - 60%
1 - 40%
. - 20%
I v 0%
Very poor Poor Moderate Good g :org Total
condition condition condition condition coRdition
Life (years) in each condition grade 71 8.4 10.6 15.0 579 99.0
mLOS 1 distribution 0.0% 0.0% 12.6% 18.0% 69.3% 100.0%
©1Current condition distribution 1.3% 16.1% 49.8% 29.6% 3.2% 100.0%
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Asset condition profile
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Asset condition profile
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condition condition condition condition coniditlien
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mLOS 1 distribution 0.0% 0.0% 12.6% 18.0% 69.3% 100.0%
1 Current condition distribution 1.3% 16.1% 49.8% 29.6% 3.2% 100.0%
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Asset condition profile
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Optimising the condition profile

Long-term investment to change the current condition profile to a
more cost-efficient condition profile

$30 200
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2016 2025
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_________ 160
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$20

$15 100
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Backlog policy options

3

Pavement AC renewals (uninflated) at 0.5% growth
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Years to address backlog =1

$35 .
2
S $30 - I
= $25 4
$20 -
$15 -
$10
$5 - | i
| I "
$0 Total
2015 202¢ | 2026 | 2028 | 2027 | 2028 | 2020 | 2020 | 2031 | 2022 | 2023 | 2034 | 2035 | 2026 | 2037 | 2038 | 2039 | 2040 | 2041 | 2042 | 2043 | 2044 | 2045 | 2016-
45
s Condition Grade 1 3% | 32% | 41% | 49% | 56% | ©1% | €6% | 70% | 73% | 75% | 78% | 79% | S1% | 82% | 83% | 84% | 85% | 885% | 26% | 86% | 86% | 87% | 87% | 87% | 87% | 87% | 87% | 88% | 88% | 88% | 88%
s Condition Grade 2 30% 25% 22% 20% 17% 18% 14% 13% 12% 11% 10% 10% 9% 9% 9% 9% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8%
Condition Grade 3 | 50% | 43% | 37% | 21% | 27% | 23% | 20% | 18% | 15% | 14% | 12% | 11% | 10% | 9% | 8% | 7% | 7% | 7% | ©% | €% | €% | 5% | 5% | 5% | 5% | 5% | 5% | 5% | 5% | 5% | 5%
C Condition Grade 4 | 16% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0%
s Condition Grade 5 | 1% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0%
Percentage backlog | 17% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0%
— Renewals cost 46 (320 (108 | 91 [ 79 | es | 60 | 52 | 46 | 40 | 38 | 22 | 29 | 26 | 24 | 22 | 21 | 19 | 18 | 17| 17 | 16 | 16 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 1273
= == == Renewak average 0 |90 |90 | 90| 90| 90| 90|90 |90 90|90 |22 |22]22]22|22|22]22|22]22|22|15]|15]| 15| 15| 15| 15 | 15 | 15 [ 15 | 15 [1273
= = == Badkkg lisbility 197 | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

30 Year renewal cost=$127m
15t 3 years average renewal cost= $17.2m annually
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Years to address backlog = 10

$35 - -
e
o $30 - I
= —
S g25 | l
$20 -
$15 -
~ § i |
$10 - : , ,
T~ i - L
$5 7 — = '_ o B
— =
$0 Total
2015 | 2018 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2028 | 2027 | 2028 | 2029 | 2030 | 2031 | 2022 | 2033 | 2034 | 2035 | 2036 | 2037 | 2038 | 2039 | 2040 | 2041 | 2042 | 2043 | 2044 | 2045 | 2016-
45
s Condition Grade 1 2% | 18% | 30% | 41% | 50% | 57% | ©3% | ©8% | 72% | 78% | 78% | 80% | 81% | 82% | 83% | 84% | 85% | 85% | 88% | 86% | 87% | 87% | 87% | 87% | 87% | 87% | 88% | 88% | 88% | 88% | 88%
« Condition Grade 2 | 30% | 25% | 22% | 19% | 17% | 15% | 14% | 13% | 12% | 11% | 10% | 10% | 9% | 9% | 9% 8% | 8% | 8% | 8% | 8% | 8% | 8% | 8% | 8% | 8% | 8% | 8% | 8% | 8% | 8% | 8%
Condition Grade 3 50% | 43% | 37% | 31% | 27% | 23% | 20% | 17% | 15% | 13% 12% | 11% | 10% 9% 8% 7% 7% 6% 6% 6% 8% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Condition Grade 4 18% | 14% | 11% | 9% | &% 5% | 3% | 2% 1% | 0% | 0% | 0% | 0% | 0% | 0% 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0%
messsss=m Condition Grade 5 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Percentage backlog | 17% | 14% | 11% 9% 8% 5% 3% 2% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
s Renewals cost 46 | 159 | 138 | 120 [ 104 | 90 | 7.7 | 68 | 58 | 47 | 39 | 31 28 | 28 | 24 | 22 | 20 19 18 17 1.7 16 | 16 [ 15 15 15 15 | 15 | 15 14 | 14 | 12067
o= o= == Renewak average 0 8.0 3.0 9.0 9.0 8.0 9.0 2.0 2.0 9.0 9.0 22 22 22 22 22 22 22 22 22 22 1.5 1.5 1.5 1.5 15 1.5 15 1.5 1.5 15 | 1267
= == == Backiog lisbility 197 [ 161 | 129 | 100 | 75 | 54 | 38 | 21 1.1 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

30 Year Renewal Cost=5127m
15t 3 years average renewal cost= $13.9m annually
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Years to address backlog = 30
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$0 Total
2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2028 | 2027 | 2028 | 2029 | 2030 | 2031 | 2022 | 2033 | 2034 | 2035 | 2038 | 2037 | 2038 | 2039 | 2040 | 2041 | 2042 | 2043 | 2044 | 2045 | 2016
45
mssss———= Condition Grade 1 2% 168% 27% 28% 43% 50% 58% 81% 85% 88% 71% T4% 768% 78% 79% 81% 82% 83% 84% 85% 85% 88% 86% 87% 87% 87% 87% 88% 88% 88% 88%
. Condition Grade 2 | 20% | 25% | 22% | 19% | 17% | 15% | 13% | 12% | 11% | 10% | 10% | 9% | 9% | 8% | 8% | 8% | 8% | 8% | 8% | 8% | 8% | 8% | 7% | 7% | 7% | 7% | 7% | 7% | 7% | 7% | 7%
Condition Grade 2 | 50% | 43% | 37% | 21% | 27% | 23% | 20% | 17% | 15% | 13% | 12% | 10% | 9% | 8% | 8% | 7% | 7% | ©% | €% | €% | 5% | 5% | 5% | 5% | 5% | 5% | 5% | 5% | 5% | 5% | 5%
Condition Grade 4 18% 168% 15% 14% 13% 12% 11% 10% 9% 8% 7% 7% 8% 5% 5% 4% 3% 3% 3% 2% 2% 1% 1% 1% 1% 0% 0% 0% 0% 0% 0%
s Condition Grade 5 1% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% [ 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0%
Percentage backlog | 17% | 18% | 15% | 14% | 13% | 12% | 11% | 10% | 9% | 8% | 7% | 7% | &% | 5% | 5% | 4% | 3% | 3% | 3% | 2% | 2% | 1% | 1% | 1% | 1% | 0% | 0% | 0% | 0% | 0% | 0%
e Renewalks cost 46 | 135 | 118 | 103 | 90 | 79 | 70 | 62 [ 55 | 49 [ 44 | 40 | 238 | 33 | 30 | 28 | 26 | 24 | 23 | 22 | 21 [ 20 | 19 [ 18 | 17| 17 | 16 | 16 | 15 | 15 | 15 |1255
— = — Reneswsk aversge 0 81 | 81 | 81 | 81 | 81 | 81 [ 81 [ 81 | 81 [ 81 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 28 | 17 | 17 [ 17 | 17| 17 | 17| 17 | 17 | 17 | 1.7 |1288
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30 Year Renewal Cost=$126m
15t 3 years average renewal cost= $11.9m annually
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Budget impact on condition

Headings 2015 resut 2016resut | 2017resut  2018resut  2019resut 2020resut  2021resut  2022resut 2023resut 2024resut 2025resut 2026resut 2027 resut 2028resul_
X [~] = ~ ] - = - ~] [ = - - - [~
Renewals cost
: 7,000,000 7,000,000 7,000,000 7,000,000 7,000,000 7,000,000 7,000,000 7,000,000 7,000,000 7,000,000 7,000,000 6,000,000 6,000,000
Backlog fiabilty 19,685.181 24,960,731 28,557,186 30,705,860 31,608,596 31,442,687 30,360,961 28,497,534 25,968,763 22,875,722 19,306,128 15,336,037 12,031,335 8,449,058
AR R 17.4% 21.90% 24.87% 26.54% 27.12% 26.77% 25.66% 23.90% 21.62% 18.90% 15.84% 12.49% 9.72% 6.78%
Honewals ctunl -I 7,000,000 | 7,000,000 7,000,000 | 7,000,000 | 7,000,000 | 7,000,000 | 7,000,000 7,000,000 7,000,000 7,000,000 ’ 7,000,000 | 6,000,000 6,000,000
£ 3
S ,
- ”
= $25 ’
=
$20 -
$15 1 |
$10 -
S5 o
$5 -
50 _— N

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033

s Condition Grade 1 | 1,163 | 3662 | 6,132 | 8,573 | 10,987 | 13,372 | 15,731 | 18,062 | 20,366 | 22,645 | 24,897 | 27,124 | 29,005 | 30,865 | 32,384 | 33,887 | 35,212 | 35,639 | 36,03,

Condtion Grade 2 | 10,719 | 9271 | 8,051 | 7,028 | 6,174 | A48a L asay | 4414 | 4,035 | 3,736 | 3,505 | 3,335 | 3215 | 3134 | 3,088 | 3,066 | 3,066 | 3,083 | 3,10
Condition Grade 3 | 18,042 | 15,574 | 13,446 | 11,615 | 10,044 | L22ta Table F g oo o 740 | 5,042 | 4,453 | 3,961 | 3.553 | 3218 | 2,045 | 2,724 | 2,549 | 2.412 | 2,30

Condition Grade 4 | 5,818 | 7,993 | 9,035 | 9,308 | 9,101 | 8613 | 7,975 | 7,275 | 6,567 | 5,837 | 5254 | 4679 | 3,852 | 2,705 | 1,805 | 846 - - -

msssss Condition Grade 5 485 - 109 524 | 1020 | 1,455 | 1,746 | 1,850 | 1,748 | 1,438 | 928 231 - - - - - - -
Percentage backlog | 17.4% | 21.9% | 24.9% | 26.5% | 27.1% | 26.8% | 25.7% | 23.9% | 21.6% | 18.9% | 15.8% | 125% | 9.7% | 68% | 45% | 21% | 0.0% | 0.0% | 0.0%
Renewvals cost .0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.0 6.0 5.0 5.0 45 1.7 16

== == Renevalsaverage .0 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 4.0 4.0 40 4.0 4.0 4.0 4.0 40

= = = Backlog liability 19.7 | 25.0 286 | 307 | 316 | 314 304 | 285 | 260 | 229 19.3 153 | 120 8.4 56 26 0 .0 0
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Long term renewal needs

i2016‘.2017]2018:20‘|9‘.20ﬂ]ﬁ)21‘2022 2023[2024‘.2025 2026 2027‘”28‘2029‘2030‘-2031 2032‘203312034 203512036]2037}2038:‘2039‘.2040 20‘1:2042!.2043 2044‘% 2‘:::;'6
Camiagevay .110.0‘124.0.130.0.127.0‘124.7.120.9:125.3 120.0.124.0“28.0 1234 125.4}124.1‘A126.0f126.31127.3 137.1.133.7.132.6 13‘2.6.‘133.0;133.5‘134.3.135.1v135.9 135.7.13?.6}133.6'139.6'140.7 3,887.5 |
Bridges 265 265 | 265 . 265 | 26.5| 265 . 265 | 264 | 263 ‘ 265 | 26.2 25.5‘ 246 ‘ 236 . 211 176 | 161 . 132 119|109 | 101 | 96 . 92 (88 | 86 | 84 | 82 | 81 ‘ 8.0 | 80 541.5 ‘
Footpath 104 68 . 9.0 . 111 ‘ 13.1| 149 . 16.7 | 18.3 | 198 ‘ 212224 | 236 246 ‘ 255 264‘ 272|279 (285|291 | 297 . 302 . 307 312316 320 324 328 | 332 ‘ 335 340 728.0 ‘
Retaining walls ‘ 85 .16,0. 18.0 . 25,0l23,0. 2(},0i 180 17,8. 66 ‘ 51 | 40 | 33 | 29 | 27 | 25 24 | 24 . 24 . 24 | 24 - 24 . 25 . 25 . 25 . 26 | 26 . 26 | 27 | 27 . 28 211.2 ‘
Parking A 10‘5l 95 . 114 10.2‘ 91 . 8.1 73 | 67 . 62 ‘ 59 | 58 | 57 “ 57 | 58 59 | 60 76.2 l 63 . 64 | 66 . 6.7 68 69 . 7.0 ‘ 71 | 73 ‘ 74 75 | 76 77 217.4 ‘
Signs 07 |17 | 40 ([ 55 | 61 | 62 59 56 | 54 ‘ 53 | 53 | 53 ‘ 54 ‘ 55 I 56 | 58 | 59 | 59 | 60 | 61 | 62 | 63 . 64 | 65 | 66 67 | 68 69 ‘ 70 . 71 169.8 ‘
- road Drainage ‘ 96 ' 139 . 208 . 264 ‘ 305 I 336 : 358 737_4' 384 ‘ 391 | 394 39.4‘ 393 | 390 ~ 386 [ 382|377 [ 372 [ 36.6 736,1 . 35.6". 35.1 | 347 ‘ 34,3ﬁ 339 | 336 ‘ 334 1 332 33,0~ 330 10068 ‘
Traficsystems . 13.0. 96 . 82 . 7.2 . 66 . 6.3 63 64 . 65 ‘ 66 | 67 | 68 . 6.9 ‘ 7.0 71 . 72 (73 . 75 . 76 | 7.7 . 7.8 . 79 80 . 8.1 . 83 684 . 85 ' 8.6 ‘ 88 89 231.9 ‘
Sea valls . 76 l122 “ 11;7. 95 . 7.2 . 53 i 39 | 29 . 22 l 1.7 (14 |12 | 1.0 | 09 . 09 . 09 | 09 . 09 . 09 | 09 . 09 . 09 . 09 . 09 . 09 | 09 . 09 | 10 | 10 . 10 830 ‘
Cycle A 00 | 00 ‘ 0.1 | 0.1 [ 01 I 02 L 02 7 03 | 0.37 04 | 04 | 05 ‘ 05 | 06 06 [ 07 | 07 ‘ 07 [ 07 | 08 . 08 08 08 ‘ 08 ‘ 09 ' 09 [ 09 ‘ 09 | 09 09 V 166 ‘
Comidorstucures | 00 | 07 | 4.4 . 65 | 69 | 63 . 53 43 35 ‘ 30 | 26 | 24 ‘ 23 ‘ 23 : 23 ‘ 24 | 24 | 25 | 25 | 26 | 26 . 27 . 27 | 27| 28 | 28 | 29 ‘ 29 | 29 . 30 933 |
Streetighting 12.7 | 136 . 183 | 198 195 18.5; 171 | 159 14.8‘ 140 | 134 | 131 129 | 128 . 129 131 | 133 | 136 | 139|143 | 147 | 151|155 | 1569 | 163 | 16.7| 172 | 176 | 180 | 185 462.9 ‘

RoadTotal . 209 ’ 235‘ 262 275 ‘ 273:‘ 257‘ 268 2821 254 257 251 252 ‘ 250 252 ‘ 250[ 249 257 l 252 ‘ 251 251 ‘ 251 ‘ 252‘ 253‘ 254 l 256 257: 259‘ 261 253‘ 265 7,650
Rail 72 |79 . 121 | 145 ‘ 144|136 . 143 | 15.0( 154 ‘ 16.7 | 158 159‘ 159 | 159 : 158‘ 158 | 158 | 158 . 158 | 158 | 458 . 45.8: 458 | 458 | 459 459 459 ‘ 460 45,0: 461 747.2 |
e ublic Bus . 12 . 25 . 29 . 26 ' 23 . 20 . 19 | 19 . 19 " 19 | 20 | 21 ’ 22 | 22 ‘ 23 ’ 23 | 23 . 24 . 24 | 25 . 25 . 26 ‘ 26 . 26 . 27 | 27 . 28 ’ 28 | 28 ' 29 707 |
i Femy . 107“‘ 134 | 7.0 46 " 25 . 27 1 26 -2,5 “ 24 ‘ 24 [ 23 | 22 7 22 ‘ 22 “ 22 22 - 22 “ 22 2.2. 22 22 22 22 | 23 ” 23 | 23 - 23 .‘ 23 ‘ 23 23 957 |
AlIPT 05 00 00|05 00| 00|05 00|00 ‘ 05|00 |00 )| 05 00|00 ‘ 05 |00 00 |05 | 00| 00|05 00|00 05 00 00|05 00/ 00 5.0 |

Public ransport Total [ 20 24 . 22 22 19 18 7 19 19 20 ’ 20 20 20 ’ 21 20 ‘ 20 21 20 . 20 ‘ 21 20 ‘ 50 . 51 51 . 51 . 51 51 . 51 ‘ 52 51 51 919

Grand Total
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Long term renewal needs

30 year renewals investment profile (uninflated)

400
c
2
E
&
Area of backlog
0 20162017 12018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 207
Total 195 | 235 | 275 | 282 | 272 | 259 | 248 | 238 | 233 | 229 | 227 | 227 | 228 | 228 | 230 | 232 | 234 | 236 | 238 | 24
mPublic transport | 18 | 21 | 21 | 20 | 18 | 17 | 17 | 15 | 15 | 15 | 14 | 14 | 14 | 13 | 13 | 14 | 13 | 14 | 14 | 1«
» Road 178 | 215 | 265 | 262 | 254 | 242 | 231 | 223 | 218 | 215 | 213 | 213 | 214 | 215 | 216 | 218 | 220 | 222 | 224 | 22
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ldentify long-term renewals cost pressures
between asset classes across the portfolio

Visibility of condition-based backlog risk
Long-term investment for resolving backlog

Mechanism for direct testing of trade-offs
between funding, level of service and risk

Provides communication of key asset
management issues to decision-makers.
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Optimized investment options for governing
body and management

Renewals decisions are made knowing
condition and levels of service conseguences

Transparent system covering all assets

Encourages meaningful debate on cost vs.
outcomes
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Shift to a stand-alone application
Incorporate maintenance impacts
Refinement of deterioration analysis
Intervention informed by more factors
Increased granularity
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