PAVEMENT MANAGEMENT
IMPLEMENTATIONS
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IMS Infrastructure Management Services

Consultants | Engineers

Pavement management is the process of
evaluating, prioritizing and monitoring
pavements in an effort to provide
maximum benefits from available funds.

In reality, it is the process of picking winners
and losers in a defensible manner.

Jm Tourek
West Region Client Services Manager




Success Starts Right Here. ..

Network must be adequately
near the steady state requirement (PCl & Backlog) &
long term underfunding resultsin equity removal that must be repaid through TRE
 total reconstruction ;N

Preconcelved conclusmns must be set aside
Full suite of rehab activities, options, & procedures must be included

Outs1de 1nﬂuence must be minimized
obtaining defensible results minimizes outside influence




Determine Your End Game

& Scottsdale IM5 Demo

Determine roadway condition
walking —windshield — or semi automated

,,,,,,,,,,,,,,,, Backlog

good, bad, or indifferent
these answers start the process of setting polscy

Configure analysis operatlng parameters
worst first — prioritized — optimized — “ Must Do’s”

defensible results and based on end game
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Basic End Game

Asphalt Deficiency

Total Cost
(%)

%of Total

MnART

MnCOL

Life Cycle
LOC (years)

Life Cycle
Cost ($)

Reconstruction (Base)
Reconstruction (Surface)
Thick Olay (> 2.0 - 3.0)
Mod Overlay (2.0 - 3.0)
Thin Overlay (1.5 - 2.0)
Surface Treatment
Slurry Seal
Routine Maintenance

1,622,700
18,054,800
21,094,600
13,457,500
4,702,900
251,100
196,900
5,400

2.7
304
355
22.7

7.9

0.4

0.3

0.0

131,200
521,100
439,300 2,425,800
115,300 2,007,000
0 467,200
0 9,300
0 3,200
0 0

0
540,800
16,800
406,000
0

0
0
0

74,000
3,555,400
4,194,500
2,334,000

814,900
59,600
87,600

2,200

1,417,500 50
13,437,500 35
14,018,200 25

8,595,200 20

3,420,800 20

182,200 10
106,100 5
3,200 2

32,000
516,000
844,000
673,000
235,000

25,000

39,000

3,000

Total Asphalt Network:

Concrete Deficiency

59,385,900

Total Cost
($)

% of Total

554,600 5,564,800

963,600

11,122,200

41,180,700

Life Cycle
(years)

2,367,000

Life Cycle
Cost ($)

PCC Reconstruction
PCC Partial Recon
Extensive Pnl Rplcmnt
Moderate Pnl Rplemnt
Slight Pnl Rplemnt
Localized Rehab
Joint Rehab
Routine Maintenance

0

0

0
31,200
35,400
13,400
22,900
34,500

0.0
0.0
0.0
22.7
25.8
9.8
16.7
251

0
8,000
5,100

0 75
0 50
0 25
31,200 20
26,400 20
13,400 10
7,700 5
29,400 2

2,000
2,000
1,000
5,000
17,000

Total Concrete Network:

Total Network :

137,400

59,523,300

100

O |OO0O OO OO0 oo
O |OO0O OO OO0 oo

5,564,800

13,100

11,135,300

108,100

41,288,800

27,000

2,394,000




Types of Pavement Condition Surveys%

Sampling Versus Linear Surveys
Representative samples — 100% of the segment length

Walking — Windsnield — Semi Automated

All have pros & cons — comfort |evel

Step Back Look at Big Picture — Limitations

Narrow streets, steep hills, alleys,
High Mileage, distress variability

Methodology Must Match Needs
Safety - speed — cost - distress variability/repeatability

Data Elements/Protocols




Subgrade Strength Data

e

Presence of Load Associated Distresses

Utilize Available Core Data
Must be available on all roads

Perform Structural Testing Using

a Dynaflect or FWD
300 — 500 foot intervals
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Subgrade Strength Options...

™~

I I I
City of Port Orchard, WA

ment Condition Index (PCl) Versus Sum of Distress Deducts

IS

| Moderate Pavements

Structurally Adequate

Additional Thickness Required

Structural Index

Strong Pavements

. ® 0l
*

Structurally Inadequate

Secti

Streets inthe shaded area require traffic volume confirm

ons ahove the blue line indicates the street meets structural expectati
Streets below the blue line fall below structu

ral expectations.

ion and/or structural review

ions.

Progressively Heavier
Recanstruction

Progressively Thicker
Overlays, Some With Local R&R

Surface
Treatments

Routine
Maintenance

40

50 60

Pavement Condition Index




as insufficient

’.a‘
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- Needed ditch depth, drainage quality, and

const;ining width info.
=

_ Deflection testing would have been useless




How Often Should We Update....

X

Surface Distress Only
1to 3 years

Surface Distress and Roughness

Fund| ng 210 4 years

AgenCy Surface Distress, Roughness

and Deflection
3to 5years

Critical to update pavement management system between
cycle with completed projects




Segmentation | s Critical

Develop Loglcal Proj ects (supersegments)

Super segments are segments aggregated to form projects — must be
homogeneous as it blends the data

Rehab is based on supersegment and can be street or neighborhood based
v Rulesof Thumb: ‘

v Any single project < 25% of total budget upset limit
‘ v Upset length = 1 miles +/- Yamile
v" Do not-cross arterials/collectors:




Components Of A PCI Score...
_—

40

Current Pavement Condition Rating Using Descriptive Terms

Current Network Average Condition =51, Backlog = 20%
Plot Date = 10/23/15

Effective rehab
program required to
minimize deterioration
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Backlog =
Concerning

Should be
above 159

o \ \

VeMzpoor (0to 25) Poord5 to 40) Marginal (40 to 50) Fair (50 to 60) Good (60 to 70)  Very Good (70 to 85\Excellent (85 to 100)

Pavement Condition Using Descriptive Terms




Analysis Configuration Options

[~

FunCL, PaveType, Ownership, Traffic

Don’t go crazy on too many selections

Performance Curves

Must match your local realities—
ACP and PCC curves— 5 year accuracy, not 50 (too many variables)

Rehab Activities

Available technology, PCl ranges, constraints & rates

| =—— —Rehab1

e e e

County of Minnehaha
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Need Year Prioritizes Candidates in Their Need Year Based on Cost of Deferral

u
O a‘ at I n OCI B/P Range Action NPR Factor ~ Weighting
0to 10 Critical Recon 70 40

10to 20 Non-Critical Recon 5

20to 25 Critical Thick Olay or Partial Recon 100
25t0 35 Non-Critical Thick Olay or Partial Recon 35
35t0 38 Critical Moderate to Thick Olay 95
381t045 Non-Critical Moderate to Thick Olay 30

| |
PCl v§ HAD with Applied Rehabs
- ACP Only

| Weak Pavements I
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Strong Pavements ' Mggé)éay

Thin Olay
+R&R

SurfTrint P4 Surf Trint
+R&R s
*
- o5 PP 4 Y 4

40 50 60 70

Pavement Condition Index (PCl)

Introduces Worst First Element =100-OClI




Analysis Techniques...

Start Outs1de the System
Develop benchmarks— Fix All & Life Cycle Analysis

Unlimited Budget & Do Nothing Analysis
| dentify deficit & cost of doing nothing

o0 Steady State — Budget Driven - +/- 50%
EEO: Plot the results program in*“ Must Do’'s’, re-shuffle the deck Annual Condition for Various Budget Levels

———Fix All
s iaintain Existing Backlog Budget = 54750k Year
| —Steady State PO Budget = S 2000k Year

——— Selected Budget = $1000k/Year

Da Nothing
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What About Backlog?

Five Year Post Rehab Backlog (%) Versus Annual Budget

S-Year Post Rehab PCI Can Be Misleading
PCI & Backlog —which governs?

Look Ahead & Understand Forecasts
5, 10, and 20 year horizons and target setting

Confidence in the Results is Crucial
Check results with valuations, average PCl based and life
cycle analysis routines

"= 2015 Current Backlog =19.5%

Steady State PCl Budget
PCl =51, Backlog = 39%

Post Rehab Network

Annual Budget= $2000k/Yr

Backlog Steady State Budget
PCl = 66, Backlog = 20%
Annual Budget = $4750k/Yr

1500 2000 2500 3000 3500 4000
Annual Budget Each Year for Five Years ($1,000/Yr)

4500 5000




Defensible Results. . . wny Thisand Not That?




What About ADA Compliance...

Ignoring ADA is not an Option

g

Legal and Risk Opinion

1 mile = 17,600 yd? @ 30’
Approximately 25 to 35 ramps
At $2,500 ea = $4.25/yd?




Engineered Solutions
analytical — optimization

. . Cityworks
Publically Maintained

Cost — Acceptance

Roadsoft

\. Pave Pro
Cartegraph Manager

STREETSAVER On/ine




Software Alternative: |MS Spreadsheet

Network Analysis Summary

9% of Budget Dedicated to Lightweight Surface Treatments:
Rehab Limit for No Post Rehab PCl Increase:
Lightweight Surface Treatments Rehab Limit:

Analysis Start Date: 7/1/2016

Program Year
Budget (3
Budget (3)
Block Count
Backlog (%)

Annual

»
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10,687,700
747,500
749,300
745,100
746,400

City of Monroe, WA 740,000

Inventory and Condition Summar, Pavement Condition Summar Peripheral Concrete (optional) 3,728,300

Agencies Utilizing
= T he PM S spreadsheet:
Monroe, WA

1040
1050

25 Des Moines, WA

1080
1080

25 Pacific, WA

1100
1100
1100

HEE Beaverton, OR

1130
1140

i Port Orchard, WA

1150
9622 1160
9623 1160

Bainbridge Island, WA

32864 1180 154TH
32863 1180 154TH

9630 1180 154TH
9629 1180 154TH
32869 1180 154TH §
32870 1180 154TH b

32030 1180 154TH §
32931 1180 154TH

32860 1180 154TH = =

32861 1180 154TH

9692 1180 154TH

32859 1180 154TH § ]

32858 1180 154TH

32856 1180 154TH §

32853 1180 154TH FER AV MEONG D oeet nepre 0 ° g
32852 1180 154TH ST SE HILDING DR SE PLAIN VIEW PL 2 Collector 1 Asphalt 30 261 870
9685 1180 154TH ST SE PLAIN VIEW PL 179TH AVE SE 2 Collector 1 Asphalt 32 359 1,278
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Miles:  64.4
Total: 339,813 339,813 1387 Good To Go

Street Number
Sidewalk Loading

(# of sides)

Sidewalk Length (ft)
Sidewalk Area (yd2)

Curb Length ()

Estimated Ramp Count
[Committed Year

Year of First Rehab Selection
Segment Rehab Results
Rehab Activity Code

Rehab Activity

|Average Unit Rate (8yd2)
Segment Cost (§)

5 Year Post Rehab PCI

Need Year

1000 Selected Yr 5
Not Selected
Not Selected
Not Selected
Not Selected
Not Selected
Not Selected
Not Selected
Not Selected
Not Selected
Fall Thru Yr 5
Fall Thru Yr 1
Fall Thru Yr 1
Fall Thru Yr 1
Selected Yr 1 FWM + Thick Overlay (> 2.0 - 3.0) + RR

Selected Yr 1 FWM + Thick Overlay (> 2.0 - 3.0) + RR

Selected Yr 1 FWM + Thick Overlay (> 2.0 - 3.0) + RR

Selected Yr 1 FWM + Thick Overlay (> 2.0 - 3.0) + RR

Not Selected

Not Selected

Not Selected

Not Selected

Selected Yr 3 Surface Recon + Base Rehab 26,600
Selected Y 3 Surface Recon + Base Rehab 21,600
Not Selected

Not Selected

Fall Thru Yr 5

Not Selected

Not Selected

Not Selected

Not Selected

Not Selected

Selected Yr 2 EM + Moderate Overlay (2.0 - 3.0) 2127 26800
Selected Y12 EM + Moderate Overlay (2.0 - 3.0) 2119 27,200
Selected Yr 2 EM + Moderate Overlay (2.0 - 3.0) 2122 27,500
Selected Yr 1 Prvnttve Mntnnce 017 200
Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

Fall Thru Yr 4

N
I

Surface Trtmnt/ Chip Seal + RR
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Deciding Which Is Right For You?
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Buying software in the first place
about 1/3 of the implementations sit on the shelf,
accessed a few times a year and folks forget how to
operate the system (be honest with your self)

Buying too little software
GISIntegration, rigid segmentation, black box (one size
fitsall approach), no assets, no optimization, no
scalability, no enhancements (IR, deflection,
customi zation), doesn't integrate with existing agency
functions

Buying too much software
empty box, open configuration, unlimited prioritization,
operating parameters are customizable, high technical
competency




Bonding....
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DON'T!

You cannot bond your way out of an ongoing obligation
Think of streets as a utility, not a general fund expense
Bonding doesn’t make financial CENTS!




One Minute Close...

Its Only Pavement M anagement

horse shoes and hand grenades;
don’'t sweat the small stuff

Start From a Good Foundation
GIS, understanding, training

ﬁr | 1Agency, 1 Network, 1 Funding Source

Avoid managing pavements by districts




uestions ?




What | f Your Underfunded?
—_—

City of Sandy Springs
Equity Removal Summary

Strategies For Being Underfunded
There are none, you can only minimize the net loss

Two Almost Workable Strategies
Cost Per Poin Maintain the best and let the rest dlide

Apply substandard rehabs with hopes of
recovering later —in reality this never works

Equity Removal Based On | For PCI Controlled Agencies

nual $4.00M Annual Steady State
Annual Budget ($k/Year): 4,000 4,250

criio o 71
Long term underfunding of rehabilitation and maintenance is the direct 71

equivalent of removing equity from an asset — eventually it must be repaid

through total reconstruction. 0
5. U ,0UU, ,0U0, 1,250,000

Total 5 Year Cost ($): 31,141,000 29,600,000 26,848,000 24,346,000 22,028,000 21,250,000
Cost Over Steady State Budget ($): 9,891,000 8,350,000 5,598,000 3,096,000 778,000 0

Additional Annual Cost Over Steady State ($/year): 1,978,200 1,670,000 1,119,600 619,200 155,600




