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 5th Largest City in the United States

 1.6 Million residents

 520 square mile land area

 More than the top 3 Cities in the U.S. by population

 New York City, Los Angeles, Chicago 

 8 Council districts

 Council-Manager form of Government



City of Phoenix Street Network

Arterial Street Network

 900 centerline miles

 Arterial and Major Collector

 1-mile segments

Local Street Network

 3,900 centerline miles

 Residential, Industrial, Minor 

Collector 

 Quarter Sections

 ½ mile by ½ mile grid
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Automated Data Collection

 Automated Road Analyzer (ARAN)

 Longitudinal Profile and Roughness 

(IRI)

 Surface Distress Rating

 Customizable rating protocol

 Uploaded to the PMS

 In use since 2008
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 Input Pavement Management 

Sections

 Electronic Field Sheets  for all 

Major/Collector roads already 

loaded in ARAN database

 Residential/Industrial are loaded 

manually during rating
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There are 7 computers that 
operate the different systems 
responsible comprehensive data 
collection:

• Central Data Acquisition

• Pavement Images

• Front Right of Way

• Rear Right of Way

• GPS data

• SVC-Survey

• Laser SDP
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 Takes high definition pictures of the ROW from the front and back of the van.

 Takes high definition pictures of pavement.

 Collects roughness (IRI) with laser in wheel paths.

 Measures distance, along with GPS coordinates.

 Manually enter raveling and bleeding, if any.

 Collects data at posted speed limit with a minimum speed of 15 mph and a

maximum of 65 mph.
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Distresses and Processing

Pavement Distresses

 Cracking

 Longitudinal

 Transverse

 Fatigue (alligator)

 Roughness (IRI)

Severity

 High

 Medium

 Low

Operator can also note bleeding and 

raveling in particular areas
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Pavement Management System
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Data Analysis - dTIMS

• dTIMS - Deighton’s Total Infrastructure 

Asset Management Solution 

• Analyzes distress information from ARAN 

• Performs cost/benefit optimization

• Provides final results

• Gives recommendations on maintenance 

schedule based on budget scenarios
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Expected performance 

WITHOUT maintenance

Expected performance 

WITH timely maintenance

Crack Seal Slurry Seal Overlay
Very Good

Good

Fair

Poor

Failed

PAVEMENT AGE (years)

PAVEMENT 

QUALITY

$1M

$750K

$500K

$250K



Data Analysis

 Inputs

 Roughness Index

 Crack Indices

 Treatments; life & costs

 Budgets

 Traffic Volumes

 Outputs

 Recommendations: treatment and 
timing
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Environmental

Structural

Pavement Condition 

Index (PCI)

Cost/Benefit 

Optimization



Section Length: 52.8 Distress Maximum Extent in a 52.8 foot section

Section Width: 10 Alligator 528 Square Feet

Long WP 105.6 Linear Feet

Long Other 158.4 Linear Feet

Section Test Area: 528 Ravel / Weather 528 Square Feet

Roughness Maximum IRI = 800

Alligator Long WP Long Other Transverse Ravel / Weather Roughness

Low 6.03 38 18.2 0.75 0 N

Extents Moderate 0.014 0.38 0 0 0

High 0 0 0 0 0

Alligator Long WP Long Other Transverse Ravel / Weather 158.4

Low 1.14 35.984848 11.48989899 0.71 0.00

Extents as a Percent Moderate 0.00 0.3598485 0 0.00 0.00

High 0.00 0 0 0.00 0.00

Alligator Long WP Long Other Transverse Ravel  / Weather

Low 1.21 22.92 1.35 0.07 0.00

Deduct Values Moderate 0.87 10.83 0.00 0.00 0.00

High 0.00 0.00 0.00 0.00 0.00

Distress Index Values Index 97.92 66.25 98.65 99.93 100.00 100.00

Composite Indexes Structural 82.09

Environmental 99.53

Roughness 100.00

Overall PCI PCI 92.34

Cells in Blue are Input Fields

Cells in Green are Calculated Fields

City of Pheonix - PCI Calculations



Input Fields: Low - Area of Low Severity Alligator Cracking

Mod - Area of Moderate Severity Alligator Cracking

High - Area of High Severity Alligator Cracking

Units Square Feet

Maximum Extent Area of the Section - 52.8 feet in length * 10 feet width - 528 square feet

Deduct Matrix

Extent % Low Deduct Mod Deduct High Deduct

5.00 3.81 17.40 36.58

10.00 6.52 22.91 43.65

15.00 8.94 26.92 48.40

20.00 11.18 30.18 52.08

25.00 13.29 32.97 55.13

30.00 15.31 35.45 57.75

35.00 17.26 37.69 60.06

40.00 19.15 39.74 62.14

45.00 20.98 41.65 64.03

50.00 22.77 43.43 65.78

55.00 24.52 45.10 67.39

60.00 26.24 46.69 68.90

65.00 27.92 48.20 70.32

70.00 29.57 49.64 71.66

75.00 31.20 51.01 72.93

80.00 32.81 52.34 74.14

85.00 34.39 53.62 75.30

90.00 35.95 54.85 76.40

95.00 37.49 56.04 77.46

100.00 39.01 57.19 78.48

Severity

Alligator Cracking

1.00

10.00

100.00

1.00 10.00 100.00

Deduct 

Extent (%)

Alligator Cracking Deduct Values

Low Deduct

Mod Deduct

High Deduct



Input Fields: IRI

Units inches / mile

Maximum Extent n/a

Deduct Matrix Severity

Severity Roughness Index

0-80 0

80-120 20.00

120 - 160 40.00

160 - 200 60.00

> 200 80.00

> 240 100.00

Roughness

0

10

20

30

40

50

60

70

80

90

100

0-80 80-120 120 - 160 160 - 200 > 200 > 240

Deduct

Measured Severity

Roughness Index

Roughness Index
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Name RoadName Age area atb_from
atb_stre

et
atb_to council Ind_Alligator

Ind_Environ

mental
Ind_IRI

Ind_Long_oth

er
Ind_Long_wp Ind_PCI Ind_Ravel

Ind_Roughne

ss

Ind_Roughne

ss_2009

Ind_Structura

l

Ind_Transver

se

SS015080 0000015085 11 330240 CAMPBELL AVE 19 AVE CAMPBELL A 4 99.982163420

0075

90.731583184

6165

152.62677793

6824

88.380868648

1721

88.407773913

107

86.104635007

0975

100 78.153006490

6017

70.650169303

3241

94.194968666

5572

93.082297721

0608

SS015080 0000015090 11 330240 CAMPBELL AVE 19 AVE CAMPBELL A 4 99.982163420

0075

90.731583184

6165

152.62677793

6824

88.380868648

1721

88.407773913

107

86.104635007

0975

100 78.153006490

6017

70.650169303

3241

94.194968666

5572

93.082297721

0608

SS015080 0000015095 11 330240 CAMPBELL AVE 19 AVE CAMPBELL A 4 99.982163420

0075

90.731583184

6165

152.62677793

6824

88.380868648

1721

88.407773913

107

86.104635007

0975

100 78.153006490

6017

70.650169303

3241

94.194968666

5572

93.082297721

0608

SS015100 0000015100 28 347040 MISSOURI AVE 19 AVE MISSOURI A 4 99.846467537

4516

92.761180579

0262

172.87961510

9391

90.257176296

8466

84.488738275

3663

82.658212971

7939

99.999999999

9999

69.074275917

6022

65.351472161

7277

92.167602906

409

95.265184861

2059

SS015100 0000015110 28 347040 MISSOURI AVE 19 AVE MISSOURI A 4 99.846467537

4516

92.761180579

0262

172.87961510

9391

90.257176296

8466

84.488738275

3663

82.658212971

7939

99.999999999

9999

69.074275917

6022

65.351472161

7277

92.167602906

409

95.265184861

2059

SS015100 0000015115 28 347040 MISSOURI AVE 19 AVE MISSOURI A 4 99.846467537

4516

92.761180579

0262

172.87961510

9391

90.257176296

8466

84.488738275

3663

82.658212971

7939

99.999999999

9999

69.074275917

6022

65.351472161

7277

92.167602906

409

95.265184861

2059

SS015140 0000015150 18 326720 ORANGEWOOD AVE 19 AVE ORANGEWOOD 5 99.972419770

8906

75.945564524

9907

375.82069678

3074

63.946430758

7647

79.851785131

7138

57.116749288

1291

99.999999999

9999

19.750043070

8255

55.078479427

6239

89.912102451

3022

87.944698291

2167

SS015140 0000015155 18 326720 ORANGEWOOD AVE 19 AVE ORANGEWOOD 5 99.972419770

8906

75.945564524

9907

375.82069678

3074

63.946430758

7647

79.851785131

7138

57.116749288

1291

99.999999999

9999

19.750043070

8255

55.078479427

6239

89.912102451

3022

87.944698291

2167

SS015160 0000015160 15 330560 BUTLER DR 19 AVE BUTLER DR 4.010983

6764237

3

99.961726141

7686

83.370774304

5108

291.89213398

2447

77.042813825

9332

84.100479772

046

68.270547776

3512

99.999999999

9999

40.276301204

3615

53.676215281

2203

92.031102956

9073

89.698734783

0884

SS015180 0000015190 10 323840 MOUNTAIN VIEW RD 19 AVE MOUNTAIN V 3 99.973355860

9873

76.761229358

7828

192.07355364

4072

79.714402693

7344

80.844073276

9306

72.559227871

9354

100 58.680565117

1208

55.394400330

9649

90.408714568

9589

73.808056023

8313

SS015180 0000015195 10 323840 MOUNTAIN VIEW RD 19 AVE MOUNTAIN V 3 99.973355860

9873

76.761229358

7828

192.07355364

4072

79.714402693

7344

80.844073276

9306

72.559227871

9354

100 58.680565117

1208

55.394400330

9649

90.408714568

9589

73.808056023

8313

SS015180 0000015205 10 323840 MOUNTAIN VIEW RD 19 AVE MOUNTAIN V 3 99.973355860

9873

76.761229358

7828

192.07355364

4072

79.714402693

7344

80.844073276

9306

72.559227871

9354

100 58.680565117

1208

55.394400330

9649

90.408714568

9589

73.808056023

8313

SS015250 0000015250 2 332480 GREENWAY RD 19 AVE GREENWAY R 3 99.890999944

026

94.525796395

5969

122.56428547

198

92.685798844

1293

78.206725567

2925

88.663434290

2367

99.999999999

9998

86.303696326

7487

53.952868382

2284

89.048862755

6593

96.365793947

0646
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Funding
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Pavement Maintenance Funding

Transportation 2050 (T2050)

 Sales tax in City of Phoenix

 0.7% sales tax

 70 cents on $100 purchase

 Approved by Phoenix residents in 

August 2015

 Focus on arterial streets

 $16.7 billion over the 35-year life 

of the plan

Arizona Highway User 

Revenue Fund (AHUR/ HURF)

 Gas tax distribution

 Used for all other streets

Currently, T2050 is funding approx. 

$14M worth of projects per year.  

AHUR funds about $35M per year.
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20

20

2

51

35

2014 Resurfacing

FAST

Major Overlay

Microseal

Residential Overlay

Slurry Seal

19

5
1

73

36

2015 Resurfacing

FAST

Major Overlay

Microseal

Residential Overlay

Slurry Seal

134 

Miles

26

15

21

10

3113

48

35

2016 Resurfacing

Arterial Crackseal-T2050

Arterial Overlay-T2050

Arterial TRMSS - T2050

FAST

Major Overlay

Microseal

Residential Overlay

Slurry Seal

199 

Miles

29
13

17

23

13

70

73

81

57

2017 Resurfacing

Arterial Crack Seal

Arterial Microseal

Arterial Overlay

Arterial TRMSS

FAST

Res Overlay

PMM

Slurry Seal

Res Crack Seal

378 

Miles

128 

Miles

Partial Implementation

Full Implementation



Implementation
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Implementation of the PMP

 Results from the Pavement Management System are reviewed by City staff

 Field visits are conducted to determine if we agree with the recommendation 

of the system

 Develop the 5-year Pavement Maintenance Program

 Coordinate with other City departments and outside entities to avoid construction 

conflicts

 Presentations and review

 Check revisions to budget estimates

 Feedback into PMS
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Budget & Planned Miles for 

T2050 and AHUR Projects

Fiscal Year

2018 2019 2020 2021 2022

Budget (Millions of Dollars)

T2050 $14.8 $15.5 $16.3 $17.1 $17.4

AHUR $26.3 $26.4 $31.6 $31.6 $33.3

Total $41.1 $41.9 $47.9 $48.7 $50.7

Planned Miles

T2050 70.70 68.91 69.59 73.15 74.13

AHUR 216.61 211.14 243.80 244.17 229.47

Total 287.31 208.05 313.39 317.32 303.6



Going Forward

 ARAN upgrade to ARAN 9000 – End of October 2017

 3D Pave Technology will allow for better crack detection, using depth differential 

to detect cracks.

 Microtexture for roughness

 Transverse profile

 Detection of raveling and potholes

 100% data collection of residential streets

 Use the last 10 years of data to validate and improve condition forecasting 

models in the PMS
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City of Phoenix 

Pavement Management 

System
Ryan Stevens

Civil Engineer III

City of Phoenix Street Transportation Department

Ryan.Stevens@Phoenix.gov

602-495-7560

mailto:Ryan.Stevens@Phoenix.gov

