o GV

ROAD INFRASTRUCTURE
MANAGEMENT FORUM

Our Carbon Equation

New Zealand

() 1PWEA

INSTITUTE OF PUBLIC WORKS
ENGINEERING AUSTRALASIA

Modelling maintenance
costs successfully: A
significant step change in
performance

Mike Tapper | Beca

Lucien Zhang | Beca

R I M s IDS
= —————————————————————— |

Infrastructure
Decision Support

Roading Infrastructure Management Support




: . RIMS
Maintenance Cost Models: Search for the Holy Grail =——

* Various Variables Varying:
* Material Properties
* Construction Profile and Consistency
* Loading
* Moisture content (incl Drainage)

* Many Condition Measures/Failure Modes
* Roughness
* Rutting
* Texture
* Cracking
* Shoving

» Data Quality/Completeness/Accuracy
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RIMS
Maintenance Cost Models: No clear causal factors =

A
d Surface Life vs Previous Surface Life Maintenance Cost vs Surface Age
100,000
15 op g w, @ & _® o = ® o b eo
A W Beoe 0 ¥ © o0 © o 90,000
1 6 X » .a O WMo = 80000
0 " o ° weo 99 oo =< 70,000
i ® hdA
= oy 08,7, ¢ % 60000
1 g - :
3 ‘.. .’ O
o v 50,000
0 3 n ®
40,000
0 § " .".' i é 30,000
{ 00 E . o* - 2 20’000
" - .‘ ‘e, ’ ,
= 4 8 .g.’ «»* 10,000
14 oy ° 0
o 1 6 e o °
—— 6 8 10 12 14 16 18 Surface Age
’ =<y Previous Surface Achieved Life
- AR 3 Future Maintenance Cost vs Previous Maintenance Cost
: . .
' . 100,000
Maintenance Cost vs Curvature ® °
90,000
1o £ 80,000
90,000 &
& 70,000
= 80000 S
60,000
X 70,000 g
< @ 50,000
S % 60,000 B
2
S E 40,000
— g 50,000 =
: = = 30,000
_\ E oo - 20,000
£ 30,000 z 2
3] (T
= 10,000

20,000

o % P
0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000
Previous Maintenance Cost ($/km)

Our Carbon Equation

10,000

0 01 0.2 03 0.4 0.5 06 0.7 0.8
75th%ile Curvature




RIMS

Maintenance Cost Models: Time for a new toolkit
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Mike’s tool kit

Need a solution, - | | Lcien’s tool kit
not an expression or
equation
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Roading Infrastructure Management Support

Finding Maintenance Cost Equations
Factors that impact maintenance activities

Drainage Maintenance
Condition Contract

Weather (Natural
Disaster)

Construction
Consistency

Renewal
Programme

Having all the factors above, it’s really challenging to describe
the maintenance activities using some mathematical equations.
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RIMS

A Machine Learning Approach
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Input
per 100m section

Surface /Pavement age
Traffic loading

Cumulative traffic loading
High speed condition data

High speed condition
progression

Surface type
Number of seal layers

FWD

Previous maintenance
expenditure (last 3 years)

21 Variables simultaneously analysed

Model Input /Output

>

Output
per 100m section

Maintenance Risk
Categories for the near
future (next 3 years)

* High Risk
* Moderate Risk

e Low Risk

Roading Infrastructure Management Support
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Results: Step Change!!

Risk sites
U identification
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Roading Infrastructure Management Support

categorisation

Number of test Prediction Class Precision |Recall
records No Risk [Some Risk No Risk 88.69% 88.67%
I No Risk 4782 611 Some Risk 87.31% 87.33%
Actua Some Risk 610 4205 Overall Accuracy 88.04%
Number of test Prediction Class Precision |Recall
records Low Moderate High Low 59.83% 70.21%
Low 429 109 73| |Moderate 73.09% 81.24%
Actual |Moderate 131 1247 157| |High
High 157 350 2163 Overall Accuracy 79.71%
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ture Management Support

Roading Infrastructure

High-risk sites usually take around 5-10% of the network length but
around 80-90% of the maintenance expenditure.
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So how have we used it??

Forward Work Programming

e Risk assessment tool for
treatment lengths

* Intelligence tool in
assessing savings for
renewal programmes

* Prioritisation tool for
delaying or progressing
sites in the programme

Roading Infrastructure Management Support

m Amber Eﬁuates to iossible oiiuﬂun'ﬁ for savinis or splitting

Road Name Start End Length Risk Comments
Score
Risk Sections
{HMIL)
002-0232 3915 = 4380 465 5.66 @ Keepin programme
4/1/0
002-0222 9330 96528 358 2.84 | Mo high maintenance cost triggers. High deflection
0/o/a and curvature. No historic spend, some rutting and

rut progression. 9400 — 9600 higher rut depth.
2010 Second coat. Curvature and deflection same

for all 400 metres.
Possible rehab 9400 — 9600
Possible resurface with Maintenance

Check TSD data OK
002-0243 8775 9260 485 2.16 @ 2014 two coat seal. Two high cost sections
2/0f3 predicted only out of 4.85.

Possible split: resurface 8775 — 9100 with some
heavy mice 8900 — 9000.
Possible Pavement Renewal 9100 — 9260
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So how have we use

Candidate Site Selection
for Auckland Transport

Assessing future
maintenance needs

Prioritising maintenance
treatments and corridors

3-year FWP optimisation
dTIMS (in the future)

?7

Treatment Length Data
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75627 41154 ABBOTLEIGH AVE 200 33| 0% 0% 100%
15455 41154 ABBOTLEIGH AVE 0% 0% 100%
85924 41154 0% 0% 100%
18573 40186 ABEL TASMAN AVE 17 188| 0% 0% 100%
37092 30007 ACTON PL 8 80| 0% 0% 0%
37093 30007 ACTON PL a0 102) 0% 0% 0%
15453 #1153 .. 0% 51% 49%
15454 41153 ADAM SUNDE FL 193] 223 0% 0% 23%
15452 41152 ADDISON DR 5 28| 0% 0% 100%
15451 41152 ADDISON DR 229 461| 0% 0% 100%
37099 30010 ADDISON ST 19 238| 0% 83% 0%
15504 41186 ADITI CLOSE 5 50| 0% 0% 66%
15443 41151 ADRIATIC AVE 5 8| 0% 0% 0%
15450 41151 ADRIATIC AVE a2 100) 0% 0% 0%
72084 41150 AETNA PL 0 128 0% 0% 100%
15443 41150 AETNA PL 126 231] 0% 0% 70%)

3yr FWP Optimisation
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a4
draft_treatment,

draft_treatment_cost

score_yr2
treatment_type

score_yri

8 7.25 6.25|CHIP .|2022.f23 3 4314

5.0159| 8.1389| 6.631|CHIP |2022/23| § 14,761
1 225 425/ CHIP | 2024/25 § 26192

CHIP | 2024/25| § 20,051

6.5 7 6 CHIP |2024/25 § 51867

RIMS

Roading Infrastructure Management Support

_review
review_notes

4
4

treatment_year_review

treatment,

RSM | 2022/23

Excluded. Maintenance

RSM | 2022/23

RSM 2024025

Excluded. Maintenance

RSM  2023/24

Our Carbon Equation



Q&A
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