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Comprehensive Review Update

« Pavements

 Structures

Routine Maintenance

Special Structures

 Emergencies
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VDOT’s Maintenance and Operations Program

Maintenance and Operations
$2.7 Billion Annually less $616 Million Localities
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TRAFFIC AND OPERATIONS
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Pavements
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Pavement Assessment Process

Interstate, Primary, Secondary = 3500 — annual
& e Secondary < 3500 - 20% annually




Pavement Rating — What is Critical Condition Index (CCl)?

_

100
90

Excellent

Good

70 _
Fair

Poor

Very Poor

No
interstate
pavement to
have a CCI
score <35

What does CCI look like?

P

Sufficiency

Percentage is the ‘ CCI190-100

percentage of lane miles (Excellent)
with a CCl score = 60
CCl 50-59
(Poor)

Image shows
approximately
CCIl 35

\WDOT |



Pavement Treatment - Maintenance Activities

Preventive (CCI 88-66)*

Surface Layer (covered)
Intermediate Layer

Base Layer

Subbase Layer

Subgrade

Preserves good pavements
in good condition at low
costs

* All CCl ranges are for plant mix, across
all system categories

Surface Layer (replaced)
Intermediate Layer

Base Layer

Subbase Layer

Subgrade

Addresses moderate
distresses

4 times more expensive than PM

Restorative (CCl 59-26)*

Surface Layer (replaced)
Int. Layer (replaced)

Base Layer
Subbase Layer

Subgrade

Addresses moderate to
heavy distresses

2 times more expensive than CM

Reconstruction cci <7

- o

Surface Layer (replaced)
Int. Layer (replaced)

Base Layer (replaced)

Subbase Layer (replaced)

Subgrade

Addresses pavements
under heavy distresses
or in failed condition

2 times more expensive than RM
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Pavements - Performance Measures

Current Policy

Performance Measure (CTB Approved December 2019)
% Sufficiency*
82%
Interstate No Section Critical Condition Index**
less than 35

82% for 2 AADT*** 3,500

Primary 75% for < AADT 3,500

82% for 2 AADT 3,500

Secondary 60% for < AADT 3,500

*% Sufficiency — the percent of the pavement inventory with a CCI of 60 or better
**Critical Condition Index — (CCl) — rating system
***Annual Average Daily Traffic - AADT
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Interstate Network — 20 Year Outlook

{ & Actual Performance)
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Primary Network — 20 Year Outlook AADT  3,500: 82%
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Secondary Network — 20 Year Outlook _—. Target Performance 40T 2 3:500: 82%
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Pavements — Annual Contract Values

. Amounts

2020* 3,998 $435
2021 6,030 $463
2022 5,876 $533
2023 5,732 $523
2024 7,143 estimated $765
2025 7,461 estimated $710

*Amounts reflected in this chart are the awarded contract amounts which may differ from expenditure amounts due to lag in billings
**Targets approved in December 2019 — this work was already advertised/awarded
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Structure Inspection & Assessment Process
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Bridge Rating - What is a GCR (General Condition Rating)?
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Satisfactory
Fair

Poor
Serious

Critical

Imminent
Failure
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Structures - Performance Measures

Current Policy
Preservation

Performance (CTB Approved December 2019)
Measure Description
Average General % Not Poor
Condition Rating (GCR) :
All Systems N/A
1)
Interstate No :Zs/:ings
2 5.6
Primary 93%
Secondary 90%

% Not Poor — percentage of structures with a GCR of 5 (Fair) or better
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All Networks Combined — 50 Year Outlook - 21,199 Structures

Year 5

| 2019 Prediction of Percentage Year 50
Good or Fair (Not Poor) 7.5
- = -=-"7 ;5%
~ - T === 94% 7.0

6.5

% In Good or Fair Condition (Not Poor)

Excludes Special Structures
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Interstate Network — 50 Year Outlook - 2,436 Structures
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Primary Network — 50 Year Outlook - 5,758 Structures
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: Year 5 Year 20 Year 50
100% | ! . -
979  98%  98% 97% 2019 Prediction of Percentage
= 96% g Good or Fair (Not Poor)
0, o/ I ~ 6 7
8 95% 94% Mh  ot% | T~ -
y - o == e an o
a 04% 9% | i 05% = =~ = = = om Bl =
] 6.3 | | 94% 93% 93% S
Z o . 6.3 ' |
90% 6.2 [
< 63 6.2 ¢, c
c ' 6.3 < 6.0 62 o
| . . .
= | T~ 2019 Prediction of Average Weighted GCR 5
s 61 Y - S
b o] 85% | | = e e e c
c | I = - O
o) | : 5.9 e - (&)
[ 80% I Average GCR 5.6 Acceptable Level of Service 5.7 T e ar eo» aw == e N
s 0 —————— ———— L ———— 5f— — — — — — — 5.6 )
I | c
S
0o o I ! o
= 75% : : 52 T
o ! ! 3
o : l <
(2 70% | | 2
- : : Actual Performance =
X : : Predicted Performance With 4.7 ()
65% | : Preservation Policy g’
|
o S
60% | l 42 <
2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070
Excludes Special Structures Fiscal Year

\vDOT | 20



Secondary Network — 50 Year Outlook - 13,005 Structures
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Routine Maintenance
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Routine Maintenance — Performance Metrics

2019 Interim Target FY 2023 FY 2024

Frequency Frequency
Frequency Quantity Avg. / yr Avg. | yr
IS: 3 times / yr IS: 2 times / yr IS: 2 times / yr
Turf (Mowing) PR: 3 times / yr 340,600 acres PR: 3 times / yr PR: 3 times / yr

SC: 2 times/ yr SC: 2 times/ yr SC: 2 times/ yr

Trees 6% of inventory 8,200 shoulder miles 23% 19%
Pipes 10% of inventory 33,900 each 10% 25%
SWM Facilities 2 times / yr 4,400 each 3 times / yr 3 times / yr
Ditches 5% of inventory 4,400 ditch miles 3% 8%
Unpaved Roads 4 times / yr 25,500 center line miles 5 times / yr 5 times / yr
Unpaved 20% of inventory 14,800 shoulder miles 29% 24%
Shoulders
Signs 5% of inventory 47,300 each 4% 5%
Signals 20% of inventory 630 each 14% 14%
FERTEITE 70% of inventory 50,800 miles 66% 57%
Marking
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TREES: Bristol Dist

Wi

‘Before After
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SWM BASINS: Salem District
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DITCHES: Bristol District

Interstate Maintenance Operations

Interstate Zone Efforts
Ditch Cleaning — Additional Funding
Before
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PIPES: Salem District
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SOUNDWALLS: Hampton Roads Di

\vDOT | 29



Special Structures
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Special Structures — Health Index

* Unique Health Index Developed for Each Category
« Movable Bridges (introduced in 2021)
* Tunnels (introduced in 2021)

 Fixed-Span Structures (introduced in 2022)

« Current Briefing
* 3 Year of progress on movable bridge health index
3 Year of progress on tunnel health index

« 2 Year of progress on fixed-span structure index
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Special Structures — Health Index

 Measures the Overall Health from 0 (Worst) to 100 (Best)

Assesses individual structures and systems within a structure

Good (70 -100)

Poor (20 - 40)
Severe (10 - 20)

Assigned “condition states”, which can vary from Good to Severe

« Data Collection and Inspection

Each element on each structure evaluated

Inspected every 2 years

« Health Index Calculated by Weighting Elements by Safety & Risk
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Elements

Health Index Sample Methodology- Movable Bridges

Movable Bridge Example
(4 Systems, 15 Subsystems, 81 Elements & 16 Critical Elements)

Electrical
(39/4)

Control
(6/1)

(Examples)

Power
(13/2)

Guidance

(4)

Drive

(4)

\WDOT

Inter-lock
(6/1)

— Conductors

— Enclosures
— Limit Switches
— Lock Motors

Structural

(10/3)

Support
(7/2)

Traffic
Control (6)

— Conduit & Supports

— Position Indication

Pier

(1)

Balance
(2/1)

House Mechanical
(4/1) (28/8)
|
| | |
Control Support Traffic
(5) (5/3) Control (2)
House Drive Balance
(4/1) (11/5) (5)
Bearings—|

Enclosed Gear Boxes —
Opening Gearing —

Couplings —
Electric Motors —

Motor Brakes —

— Buffer Cylinders
— Differentials

— Generators

— Machinery Brakes
— Shafts




Movable Bridge Health Index: Changes 2023 - 2024

2023 Summary of Health Index for Each System or Component on Each Movable Bridge
] Movable Span Systems ] Approach (Fixed) Span Components 2023 Percentage &
Overall HI Overall HI H
Bridge ) . ) Super- | Sub- Number of Systems in Each
Electrical | House Mechanical | Structural Moyable Deck O [P Approach Condition Category
Bridge Spans
Benjamin Harrison
Berkley WBL
Chincoteague Fair 51% (32)
Coleman
Eltham
Gwynn's Island
James River
2024 Summary of Health Index for each System or Component on Each Movable Bridge
Movable Span Systems Approach (Fixed) Span Components 2024 Percentage &
Overall HI Overall HI .
i g9 . . Number of Systems in Each
Beldee Electrical| & < 2 @ | Mechanical | Structural Movable Deck Super Sl Approach . v
T § . structure [structure Condition Category
LEQE Bridge Spans
Benjamin Harrison 4 S _E < £ 4 4
Berkley WBL w g E s
Chincoteague E Yo 3 . o
Colernan gr5% Fair 59% (32)
Eltham R
; o _ 9 E
Gwynn's Island 4 w =0
S 0oLl =
High Rise :I? g a w
James River - Severe
Improvement (8) Deterioration (2) Work Recently Completed On:
Severe to Fair: Gwynn’s Island - Structural Fair to Poor: High Rise - Mechanical gx’.gx’n'ﬂzﬁson
Poor to Good: Gwynn'’s Island - Mechanical Poor to Severe: Berkley EBL - Electrical . Berliley WBL
Poor to Fair: Gwynn'’s Island - Electrical; High Rise - - High Rise
Structural; Benjamin Harrison - Electrical & Mechanical; Health index expected to improve as work is completed
Coleman - Structural; Berkley WBL - Structural




Tunnel Health Index: Changes 2023 - 2024 |

2023 Summary of Health Index for Each System on Each Tunnel

Tunnel

Civil

Big Walker

East River

Hampton Roads EBL

Electrical

Fire/Life
Safety/Security

Mechanical

Hampton Roads WBL

Structural

Overall HI

Monitor Merrimac

Rosslyn

T e —

1-564
2024 Summary of Health Index for Each System on Each Tunnel
Tunnel Civil Electrical A/ . Mechanical | Structural| Overall HI
Safety/Security
Big Walker
East River

Hampton Roads EBL

Hampton Roads WBL

Monitor Merrimac

Rosslyn

1-564

e —
*

Improvement - None

\WDOT

Deterioration — (2)
Good to Fair: Hampton Roads EBL.: Electrical,
Good to Fair: Hampton Roads EBL: Fire/Life

Safety/Security

2023 Percentage & Number of
Systems in Each Condition
Category

57% (20)

Fair

Severe 0% (0)

2024 Percentage & Number of
Systems in Each Condition
Category

Fair 63% (22)

0% (0)

Severe

Notable Elements of 10 Year Plan
* Work is underway on:
» Big Walker

Rosslyn
HRBT
MMMBT

Health index expected to improve as work

is completed

East River (On Virginia side only)




Fixed Span Bridge* Health Index: Changes 2023 - 2024

2023 Summary of Health Index for Each Component on Each Fixed Span Bridge

Bridge Name Superstructure | Substructure Overall

460 Connector Bridges

HRBT** Approaches

MMMBT*** Approaches

Norris Bridge

Smart Road Bridge

Varina Enon Bridge

Willoughby Bay Bridges

2023 Percentage
& Number of
Components in Each
Condition Category

Fair 52% (11)

Severe 0% (0)

2024 Summary of Health Index for Each Component on Each Fixed Span Bridge

Bridge Name Superstructure | Substructure

460 Connector Bridges

HRBT Approaches

MMMBT Approaches

Norris Bridge

Smart Road Bridge

Varina Enon Bridge

Willoughby Bay Bridges

2024 Percentage
& Number of
Components in Each
Condition Category

*Condition information for High Rise Bridge Approach Spans & James River Bridge Approach Spans
is provided on the Movable Bridge Health Index slide
**Hampton Roads Bridge Tunnel
***Monitor Merrimac Memorial Bridge-Tunnel

Fair 52% (11)

0% (0)

Severe

Improvements - None Deterioration - None
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Notable Elements of 10 Year Plan
» HRBT Approaches and Willoughby
Bay Bridges will be complete
* Preservation emphasis for:
* Varina-Enon
« James River Approaches
« MMMBT Approaches
* Norris construction starts after the
10 year window

36




Special Structures - Accomplishments
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Berkley Emergency Generator

CN contract award value: $9,388,000
= Project delivery: ASD through Capital Outlay

» Replaced obsolete generators on the bridge with new landside facility
to improve reliability and meet current design criteria

= New utility feed reducing demand on existing tunnel utility

July 22, 2024 12:27 PM
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High Rise Emergency Generator

CN contract award value: $2,987,972

= Project delivery: ASD
» Replaced obsolete generator on the bridge with new landside elevated
platform to improve reliability and meet current design criteria

= New transformer on elevated pad to increase resiliency to flooding
» Tied in navigation and bridge lighting from new bridge
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High Rise Grid Deck Replacement

CN contract award value:

o $3,787,447 (material incl. change orders)
o $5,632,379 (installation incl. change orders)
Project delivery: ASD (material) / Tier 1 RAAP (installation)
» Replaced deteriorated steel grid deck and stringer repairs
= Coordinated with I-64 widening project during traffic shift to new bridge



Coleman Balance Wheel Track Repairs

CN contract award value: $3,485,000
= Project delivery: Tier 1 RAAP
= Several anchor bolts with crack indications based on UT

= Replaced all grout beneath balance wheel track and top of both pivot piers
in 20” sections so bridge could remain operational

= |nstalled and tensioned new anchor bolts
=  Shimmed and leveled balance wheel assemblies

SECTION A=A
i
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CN contract award value: $9,000,000

= Project delivery: On-call term contract

= Concrete repair to underside of EB roadway slab in lower supply duct

= Improved 7,300 SF of Condition State (CS3 to CS2) of tunnel element

= Mitigate risk of load posting tunnel facility

\WVDOT
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James River Bridge Beam Strengthening

il ‘f ,' ﬁl""‘ |

CN contract award value: $4,242,340
= Project delivery: Tier 1 RAAP

= Repaired 29 deteriorated prestressed beams on the south
approach trestle

= Carbon fiber reinforced polymer (CFRP) to restore capacity
= Mitigate risk of load posting major water crossing route




James River Bridge Lifting Cable Replacement

CN contract award value:
o $2,067,366 (material)
o $3,490,000 (installation)
* Project delivery: ASD (material) / Tier 1 RAAP (installation)
= Replaced all (80) original main counterweight wire ropes and auxiliary ropes (8)
= Extensive public outreach and stakeholder coordination
= Two full operational outages 4 days ea. (100 hrs)
» First outage completed in 88 hrs
= Second outage competed in 71 hrs

F| New rope
| unreeled as ’
'd tts lﬁffed
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Varina Enon Bridge & Benjamin Harrison Movable Bridge

/] ;j“v

Installation of
weather sensor

Installation of new scuppers
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Emergencies
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Maintenance and Operations Program - Flexibility

Emergencies

 Extreme weather events
= Snow and ice
= Hurricanes
= Floods

 Unexpected events
= Bridge hits
= Sinkhole
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« Special Structures 50-Year Long Term Plan
approval

* Draft resolution and plan

« CTB only approves plan every 2 years

* Proposed Routine Maintenance Metrics
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