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Roadway Asset Services
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Centerline Miles — City maintains 770 linear miles of roadway

Paved Area — Over 13.5M SQYDS of pavement or enough
material to pave a two-lane road from Durham to Dallas

Network Replacement Value — Over a $1 Billion Dollar Asset
Lane mile (LM) - 5,280 ft long x 12 ft wide
Pavement condition index (pci) — score 0 to 100

Preservation — Light weight and cost-effective treatment to
extend design life

ASTM D 6433 — National guideline for evaluation of pavements

Terminology

Pavement Condition . o
Index (PCI) Condition Description

86-100

71-85 SATISFACTORY

11-25




Purpose of Pavement Management

Benefits of Active

Original Vilellgit=]alelalel=

Pavement

Extend pavement
design life at lowest
possible cost

E\Pavement Reduce the cost of

Preservation roadway ownership

Action
Improve the level of

i , service over the
| $26+ For Rehab Here roadway's life

Delay costly
rehabilitation for as

Major long as possible
Rehabilitation/

Reconstruction

Trigger
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enterline File Verification

City of Durham, NC
Roadway Network

Haadwwk;set Services

Not Collected
Collected

Roadway Asset Services

©  Van Tracks

Roadway Network

City of Durham, NC
Network Coverage




Network Average Condition Resulis

Dashboard

Statistics

Pavement Average Condition: 69

Total Length: 768 miles
Total Backlog: § 179,214,054




Pavement Condition Resulis

| City of Durham, NC

: City of Durham, NC
oy A sarvoes PCI Example

Pavement Conditi 2018 2021
ondition
Condition Index Percent of Percent of

(PCl) Range

Description
P Network MNetwork

s | e | L | x|

Good

Satisfactory

Good

Fair

Satisfactory Poor

Very Poor
Fair
= Serious

Poor
e Failed

Very Poor

Serious

Failed




Pavemenit Condition Results

Pavement Condition Category
Surface: All

137.70

84.28

73.94
37.58
4.57
—

0-10 Failed 11-25 0-40Very 41-55- Poor 56-70 Fair 71-85 86-100
Serious Poor Satisfactory  Good

PCI Category




Maintenance & Rehabilitation Treatment Options

ADPBAQ 8 (IIW

B |

uooea”nj'

Microsurfacing

| Maintenance Category  [WorkDescription | WorkUnits | UnitCost |PClimpact |PCIRange |
Preseve  [Rejuvenation  lsed  [$153 | 45 | 9599
| Preserve/Prevent  |[Microw/CrackSeal  lsavd 533 | @ +12 | 8694 |
| Preserve/Correct [ CombinationW/OCapeseal  lsvd  [$838 | @ +15 | 758 |

Preserve/Restore | CombinationW/Capeseal  [sqyd  [$1068 | = +18 | 6174
Rehabilitation | MinorRebuild(local)  [sqvd  [$3812 | 99Fxed | 2060
Rehabilitation Minor Rebuild (Arterial/Collector)
[Reconstruct ____________ [FullDepthRebuild _ sqvd __ [$8128 | 100Fxed | 020 |




Maintenance Decision Tree

i) streetlogix

Decision Tree Editor

® r

Min: 0, Max: 20

Select layer

PCI PCI
Min: 20, Max: 60

Min: 75, Max: 85

or Reb Comb. W/O Cape
Minor Rebuild Comb. W/O Cape

Unit Cost ($/vd?) Ses See i
nthqo_m_“- yd' Unit Cost (S/yd* Unit Cost ($/yd“):
S 8.61 6.76

HIERARCHY

LOAD DECISION TREE

Surface Type
Asphalt

O,

PCI

Min: 0, Max: 20

Min: 85, Max: 99

Micro Seal W
Crack Seal
Unit Cost ($/yd*):
T
4.30

®

PCI

Asset

Pavement

O,

Min: 20, Max: 60

L))

Patch Percent
Min: 0, Max: 15

2in Mill & Overlay
Unit Cost ($/yd*

30,74

Patch Percent

Min: 15, Max: 100

din Mill & Overlay
Unit Cost ($/yd®)
36.60

Hi, Scot!

Min: 60, Max: 75

Comb. W/ Cape
Seal

Unit Cost (S/yd“):

8.61

© Hep

Pavement Maintenance ~

Surface Type

Concrete

Defer PCC

Unit Cost ($/yd?): 0

Min: 75, Max: 85

Comb. W/Q Cape
Sea
Unit Cost ($/yd”):

0./0

@ Support

PCl

Min: 85, Max: 99

Micro Seal W/
Crack Seal

Unit Cost ($/yd"):

Logout

Al
AR

PCl

Min: 99, Max: 100




City Paving Program

A P Mgl (308}

TOTAL COST $ / LNL.MII $ /sy
$4,681,192.70 235981 33.52 | $139,653.60

2021 REPAIR REPAVE

Cabes Ford

2021 PRESERVATION $4,831,319.18 854,139 121.33 $39,820.79 55.66
MICRO 51,627,372.95 614,103 8/7.23 $18,656.00 52.65
CAPE SEAL  §1,162,177.70 240,036 34.10 $34,085.43 54.84

2021 REJUVENATOR $540,218.58 539,396 76.62 $7,050.74 51.00

FH Prmrentiam [

w—— Repaving Contract

i Repis Repen (199
R ——

Duke University Durham

! 4TTR
# Colony Par&ﬁ_ .;p\ ,
g O gl

15l
£y

w=_ 2019 Preservation Contract

Falls village W

Dak Grove = Solf Club

2020 Preservation Contract

s 2021 Preservation Contract

&

o

Lennox

niversity §i {
rih Carolfhs
Chapel H Blands

Berier Creek
Country Chub

2021 Road Rebuild Contract

£ D




Don’t Forget About ADA
Compliance

Ignoring ADA is not an Option

As of 2016, Cape Seals & Microsurfacing were considered an alteration
that friggers ADA compliance requirements

Not cheap, each pedestrian curb ramp could cost $2,500 - $4,500

Conducting an inventory or at the very least burdening your unit rates to
accommodate for alterations is key!




Why This Road And Not
That One???

Let’s define selection criteria commonly used:

Prioritization = order of Priority
Arrange from highest to lowest

Opﬁmizaﬁon = Maximum Benefit

e Arrange from maximum tfo minimum

~— = Maximum Financial Benefit
\ / J Arrange from maximum to minimum



Prioritization = Order of Priority

Arrange from highest o lowest

PCI / Condition - Typical uses in prioritization are “Worst First” or “Best First”

TI’CIffiC/C|dSSiﬁCCI|'i0n — Higher volume roadways have higher priority
Pavement Type — Asphalt typically a higher priority as it deteriorates more rapidly

High Commerce / Geographics - High commerce, tourist areas, bike
routes, school districts, or special districts

Equi’ry Lens - use of local demographics such as annual household income



Optimization = Maximum Benefit
Arrange from maximum to minimum

Financial Efficacy (PCI condition)- 70%

Uses cost of deferral to identify financially critical roads to
ensure sound financial management and selection

PRIORITY #Q Traffic/Classification — 15%
Higher volume roads have higher priority as they deteriorate

at a more rapid rate, serve commerce, and more residents
Equity Lens - 15%

Lower household income areas have a higher priority and is
used fo ensure equity when there is a financial benefit tie

PRIORITY #3
PRIORITY 4




PCI = 64 N e Pl =44
Rehab = Cape Seadl Al 5 O cpeNa s ‘w2 | Rehab =Thick Overlay
$10.68 SQYD 5 0 - § $38.12 SQYD




Budg
Year
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Budget Scenario
Activity Coverage

$20M Budget Model
$15M Budget Model
$10M Budget Model
$6M Budget Model



°
Average Condition Index
$8.5M BUdget scenquo $6M Budget Scenario

. . 100

($6M — Paving; $2.5M Consulting) -
90
85
| 1 | 136 [s5949809] @ e6 | 002 | -
2 ‘
3 -2 &
5,949,985 e
5 60
ss

PCl

| |n

7 5,949,883 50

W

5049960 | 57 | - |

10 5,949,702
Distribution of Cost per Activity each year Distribution of Treated Miles per Activity
S6M per Year S6M per Year
$6,000,000
80.0
$5,000,000 70.0
60.0
$4,000,000 ., 500
$3,000,000 § 40.0
30.0
$2,000,000 I 20.0
$1,000,000 I b . I . I I
. 1 2 3 4 5 6 7 8 9 10
| 2 3 4 5 6 7 8 9 10 YEAR
YEAR : . !
Asphalt Rejuvenation m Micro Seal W/ Crack Seal m Comb. W/ Cape Seal W Comb. W/O Cape Seal Asphalt Rejuvenation Micro Seal W/ Crack Seal ® Comb. W/ Cape Seal m Comb. W/O Cape Seal

Minor Rebuild 2in Mill & Overlay 4in Mill & Overlay FDR Minor Rebuild 2in Mill & Overlay 4in Mill & Overlay FDR

233 [ssod9816) 57 | 1 S
YEAR

*Does not include
inspection, testing,
& programming



$12.5M Budget Scenario

($10M - Paving; $2.5M Consulting)

T [ s | Ssomemso0 | e | |
T | 37 | ssememo0 | e 1|
TS [ w6 | seemsmon | e [ -

| 6 | 364 | %994999100 | 65 -
| 7 | 336 | %9oa99200 | s | -
| 8 | 441 | %994995100 | 66
| 9 | 351 | %ooa995200 | 67 | oA
|10 | 463 | $994999400 | 68 1

Distribution of Cost per Activity each year
$10M per Year

$10,000,000.00 EDR
$9,000,000.00 4in Mill & Overlay
$8,000,000.00
2in Mill & Overlay
$7,000,000.00
Minor Rebuild
$6,000,000.00 Cisebul
$5,000,000.00 B Comb. W/O Cape
Seal
»4000,000 ®m Comb. W/ Cape
$3,000,000.00 Seal
® Micro Seal W/
$2,000,000.00 Crack Seal
$1,000,000.00 Asphalt
Rejuvenation
$-

6 7 8 9 10
YEAR

100
95
90
85
80
75

PCI

70
65
60
55
50

Average Condition Index
$10M Budget Scenario

Distribution of Treated Miles per Activity
$10M per Year

80.0
70.0
60.0
50.0

40.0

MILES

Asphalt Rejuvenation

Minor Rebuild

Micro Seal W/ Crack Seal mComb. W/ Cape Seal

2in Mill & Overlay

YEAR

4in Mill & Overlay

30.0
20.0
10.0 I
1 2 3 4 7 8 9 10

m Comb. W/O Cape Seal

FDR

*Does not include
inspection, testing,
& programming



S19M Budget Scenario

($15M — Paving; $4M Consulting)

_ 1 | 296 | ¢i4o4974900 | 8 | 0 |
2 | 558 | $1494993800 | 68 | 0 |
3 [ 40 | s140a970000 | 8 | 0 |
4 | 433 | $1494960100 68 | 0 |
5 | 491 [ ¢1404970800 | 69 | A |

6 | 476 | $1494981800 | 70 | 41 |
S149498900 | 07 | 0+

8 | 505 $14,949,974.00 _—

9 [ 504 $14,949,844.00 I N
__10 | 543 | $14,949,665.00 —_

Distribution of Cost per Activity each year
$15M per Year

$16,000,000
$14,000,000
$12,000,000
$10,000,000
$8,000,000
$6,000,000
$4,000,000
$2,000,000

1

G

YEAR
® Micro Seal W/ Crack Seal m Comb. W/ Cape Seal W Comb. W/O Cape Seal

2in Mill & Overlay 4in Mill & Overlay FDR

Asphalt Rejuvenation

Minor Rebuild

80.0
70.0
60.0
50.0

40.0

MILES

30.0
20.0
10.0

Asphalt Rejuvenation

Minor Rebuild

Average Condition Index
$15M Budget Scenario
100
95
90
85
80
75

PCl

70
65
60
55
50

Distribution of Treated Miles per Activity
$15M per Year

YEAR

Micro Seal W/ Crack Seal m Comb. W/ Cape Seal m Comb. W/O Cape Seal

2in Mill & Overlay 4in Mill & Overlay FDR

*Does not include
inspection, testing,
& programming



S$S25M Budget Scenario

($20M - Paving; $5M Consulting)

| 1 | 481 | 1994999000 | 68 | - |
| 2 | 776 | $1994980600 | 69 | o+ |
| 4 | 722 | $19949639.00

6 | 63 | Sisomsiec0 75 | w2 |
"8 | o106 | Sisomesoo s |+
"o | ss1 | Sisomassoo | 85 | s |
C0 | m1 | Sisomasao0 | s | s |

Distribution of Cost per Activity each year
S20M per Year

$20,000,000
$18,000,000
$16,000,000
$14,000,000
$12,000,000
$10,000,000
$8,000,000
$6,000,000
$4,000,000
$2,000,000
S_

10

1 p 3 4 5 6 7 8 9

YEAR
® Micro Seal W/ Crack Seal m Comb. W/ Cape Seal

2in Mill & Overlay 4in Mill & Overlay

Asphalt Rejuvenation

Minor Rebuild

®m Comb. W/O Cape Seal
FDR

MILES

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

Asphalt Rejuvenation
m Comb. W/ Cape Seal

Minor Rebuild

4in Mill & Overlay

Average Condition Index
$20M Budget Scenario
100
95
90
85

80

PCl

75
70
65
60
55

50
10

Distribution of Treated Miles per Activity
S20M per Year

*Does not include
inspection, testing,

- & programming
Micro Seal W/ Crack Seal

m Comb. W/O Cape Seal
2in Mill & Overlay
FDR






City of Durham, NC
Ten Year Post Rehab PCl versus Annual Budget

Model Analysis

City of Durham previous
PCI Budget =56M/Year

Maintain Current PCl of 68
Budget =
510,000,000/ Year

Recommended Budget =
515M/Year (PCI==75)

=
)
=
a
=
o]
(.
==
G]
<
o
[¥V]
>
<
==
o
%
i
=
[=4]
<
==
Ll
('
)
(%]
o]
o

el e . T ]

= = = = Recommended Budget =
520M/Year (PCI==80)

$5,000,000 $10,000,000 $15,000,000 $20,000,000
ANNUAL BUDGET







