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Pavements
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Pavements - Performance Measures

Current Policy
(CTB Approved December 2019)

Performance Measure % Sufficiency

Interstate 82%
No Section CCI less than 35
Primar 82% for 2 AADT 3,500
y 75% for < AADT 3.500
Secondar 82% for =2 AADT 3,500
y 60% for < AADT 3,500
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Interstate Network — 20 Year Outlook m Actual Expenditure

(Predicted & Actual Performance) — Target: 82%
— Actual Performance
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Primary Network — 20 Year Outlook W Actual Expenditure

AADT 2 3,500: 82%

(Predicted & Actual Performance) — Target ot <3lso0: 75%
— Actual Performance
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Secondary Network — 20 Year Outlook m Actual Expenditure
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Structures
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Structures - Performance Measures

Performance

Measure Description

All Systems

Interstate

Primary

All Systems

Current Policy

Preservation

Average GCR/(% Not-SD)
(CTB Approved December 2019)

N/A

97%
No Postings

93%

90%
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2,420 Structures (12%)

Interstate Network — 50 Year Outlook 351y st peck area 3ov)
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5,758 Structures (27%)

Primary Network — 50 Year Outlook ;i 'sr peck ares (425
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12,956 Structures (61%)

Secondary Network — 50 Year Outlook gy s peck aren (28%)
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Routine Maintenance
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Routine Maintenance — Target and Actual Accomplishment
(July 1, 2020 — June 30, 2021)
Target
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Special Structures

1. Health Index
2. 50-Year Long Term Plan
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Special Structures — Health Index

« Development
e Tunnels
e Movable Bridges

 Qutreach efforts
« No examples of HI for these types of structures
« Reviewed USACE risk assessment protocol for lessons learned
e AASHTO Tunnel & Movable Bridge Subcommittees
e Other DOTs
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Special Structures — Health Index

e Measures the Overall Health from 0 to 100
« Assesses individual structures and systems within a structure

 Data Collection and Inspection
« Each element on each structure evaluated
 Assigned “condition states”, which can vary from Good to Severe
 Inspected every 2 years

« Health Index Calculated by Weighting Elements by Safety & Risk
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Special Structures - Movable Bridges Health Index
Movable Bridge Example

Sub-System System Bridge

Elements

(4 Systems, 15 Subsystems, 81 Elements & 16 Critical Elements)
I
| | I |
Electrical Structural House Mechanical
(39/4) (10/3) (4/1) (28/8)
| | |
| I I I | I I |
Control Power Guidance Support Pier Control Support Traffic
(6/1) (13/2) (4) (7/2) (1) (5) (5/3) Control (2)
Drive Inter-lock Traffic Balance House Drive Balance
4) (6/1) Control (6) (2/1) (4/1) (11/5) (5)
m — Conductors Be.arings—_ Buffer Cylinders
@ — Conduit & Supports Cogpllngs | Differentials
g __ Enclosures Electric Motors— Generators
© — Limit Switches Enclosed _Gear BO?‘eS = Machinery Brakes
> Opening Gearing —
L — Lock Motors — Shafts
= Motor Brakes —
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Special Structures - Movable Bridges Health Index

Health Index for Movable Bridges (CURRENT)
Bridge | Electrical House Mechanical Structural Overall Hi/Bridge
Benjamin Harrison

Current: Percentage &
Number of Systems in Each

Berkley EBL Condition Category
Berkley WBL

Chincoteague [Good  19%(7) |
Coleman Fair 47% (17)
Eltham

Gwynn's Island

High Rise Severe 3% (1)
James River
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Special Structures - Movable Bridges Health Index

Health Index for Movable Bridges (CURRENT)

Bridge

| Electrical

Benjamin Harrison

Berkley EBL

Berkley WBL

Chincoteague

Coleman

House

Eltham

Gwynn's Island

High Rise

James River

Mechanical

Structural

Overall Hi/Bridge

Health Index for Movable Bridges (10 YEAR PREDICTION)

Current: Percentage &
Number of Systems in Each
Condition Category

Fair

Severe

47% (17)

3% (1)

Bridge

Electrical

Benjamin Harrison

Berkley EBL

Berkley WBL

Chincoteague

Coleman

Eltham

Gwynn's Island

High Rise

James River
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House

Mechanical

Structural

Overall HI/Bridge

Predicted in 10 Years:
Percentage & Number of
Systems in Each Condition
Category

Fair

50% (18)

0% (0)




Movable Bridges Health Index: Benjamin Harrison Bridge

 Currently 9 critical elements in need of repair or replacement
 Electrical system (5 critical elements)
e Mechanical system (4 critical elements)

All 9 will be improved with the 10 year plan
Will stabilize condition but will not end necessary work

In 10 years, electrical, mechanical, & house systems will still
be in fair condition (yellow). Remaining work includes:

« Mechanical: Span guides; Pinions/sheave Gears; Open Gearing
 Electrical: Gate motors control system

« House: Structure; Weatherproofing

Elements will be replaced or improved on a planned schedule
« Generator & Drives (30 years) * Span lock (20 years)
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Special Structures - Tunnels Health Index

Systems Tunnel

Elements

Tunnel Example

(7 Systems, 30 Elements & 20 Critical Elements)

Civil

Asphalt Wear Surface

Concrete Traffic Barrier
Steel Pedestrian Railing

Electrical

\WVDOT |

L Electrical Distribution System

L Lighting Fixtures
L Emergency Lighting Systems

[ I
Fire/Life Protective
Safety/ Mechanical Coating
‘ Signs
Secu rlty o \—Steel Corrosion g
— Ventilation Systems e i
| Fire Detection System L Fans Traffic Sign
— Fire Protection System — Pumping System Lane Signal Structural

— Emergency Distribution System
__ Lighting Systems

L Operations & Security

. Emergency Communications — Pumps

— Emergency Generator
— Flood Gate

Lane Signal Fixture
Precast Concrete Liner —

Concrete Portal —

Concrete Ceiling Slab —

Steel Ceiling Girder —

Hangers & Anchorages —

Concrete Ceiling Panels —

Concrete Invert Slab—

Compression Joint Seal —



Special Structures - Tunnels Health Index

Health Index for Tunnels (CURRENT)

Tunnel

Big Walker

East River

Hampton Roads Eastbound

Hampton Roads Westbound

Monitor Merrimac

Rosslyn
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Civil*

Electrical

Fire/Life
Safety/Security

Mechanical

Structural*

Overall HI
per Tunnel

Current: Percentage &
Number of Systems in Each
Condition Category

Fair 53% (16)

Severe 0% (0)



Special Structures - Tunnels Health Index

Health Index for Tunnels (CURRENT)
- | Current: Percentage &
Tunnel Civil* Electrical A0 _ |Mechanical| structurai | Overall H! Number of Systems in Each
Safety/Security per Tunnel .
Condition Category
Big Walker
East River
Hampton Roads Eastbound Fair 53% (16)
Hampton Roads Westbound
Monitor Merrimac Severe 0% (0)
Rosslyn
Health Index for Tunnels (10 YEAR PREDICTION) Predicted in 10 Years:
ire/Li Percen Number of
Tunnel Civil Electrical My . Mechanical| Structural 2l erce ta-lge & Nu be. .o

Safety/Security per Tunnel Systems in Each Condition
Big Walker Category
East River
Hampton Roads Eastbound Fair 27% (8)
Hampton Roads Westbound
Monitor Merrimac 0% (0)
Rosslyn
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Tunnel Health Index: Monitor Merrimac Memorial Tunnel

 Currently 3 critical elements in need of repair or replacement
« Mechanical system (1 element) e Electrical system (1 element)
 Firel/life safety system (1 element)

o All 3 will be improved with the 10 year plan

 In 10 years, mechanical, fire/life safety systems will still be in
fair condition (yellow). Remaining work includes:
« Mechanical: Drainage & Pumping
 Fire/Life Safety System: Detection; Emergency Communications

 Elements will be replaced or improved on a planned schedule
e Pumps (20 year cycle)
 Fire Main Piping (10 year cycle)
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Special Structures - Health Index - Conclusion

1. Completed Tunnels and Movable Bridges
2. Develop Complex Structures HI
« (Spring 2022) With an Update for the Board in Fall 2022

3. Implement Hi
« Use it to monitor, optimize, and adjust the program on an annual basis
« Wil provide updates to the board regularly

4. Share Knowledge with Others

»  NCHRP
- FHWA
«  AASHTO

\WVDOT |
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Special Structures — 2019 50-Year Long Term Plan
Unconstrained Needs “All amounts in 2019 dollars

By Work Type Category Epecial Structure
Rosslyn 584,721,000
Tunnel $3,744,166,000
917,500,000 Big Walker 5498,040,000
Movable Bridge $1,858,414,500
East River $531,625,000
£2,950,000,000
Complex Structure 52,518,850,000 | HRET -ald %£1,068,830,000
£2,114,303,000
HRET -
Grand Total $8,121,430,500 new $713,690,000
Monitor-Merrimac Memarial Tunnel £847,250,000
James River Bridge £257,700,000
$2,139,627,500 High Rise §72,712,000
. Structure Replacement . Maintenance Gwynn’s Island $125,295,000
. Component Replacement (e.g., Generator, Pumps) . Base (Labor, Equipment, Utilities, Inspection, Materials) Eltham $181 375,000
Coleman £354,338,000
Chincoteague £120,212,500
Berkley $369,455,000
Benjamin Harrison £377.327,000
Willaughby Bay £180,920,000
Varina-Enon £193,850,000
Smart Road Bridge $13,670,000
Morris Bridge 8476,370,000
MMMET - Approaches £692,380,000
James River Bridge Approaches £490,835,000
HRET Eridge Approaches £149,260,000
High Rise Bridge Approaches $302,850,000
460 Connector 5$18,715,000
N I I I I I I R = R R R R v R R R R - R
o0 0000000000000 O0O0OCODOoO0OoOO0OOoOCOOOOCOCOOCODOCOOODOODOoo60o0ooo o ofGrandTotal £8 121 430 500
L5 I I o BT ot I I Y A0 B oY L I o Y L o Y A S 6 A Y o A S I A Y I O I 5 IO Y I o Y A N VY B o % B N S A St Y A I Y A Y I VA A I 6 ) b - .
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Special Structures — 2021 50-Year Long Term Plan
Fiscally Constrained Needs

By Work Type

£2.109,151,858

$3,030,000,000

£3,069,432,771
$2,083,043,083

Category

Tunnel
Movable Bridge
Complex Structure

Grand Total

$5,122,513,611
$2,351,538,532
$2,817,575,559

£10,291,627,702

. Structure Replacement
. Component Replacement (.

- Maintenance

., Benerator, Pumps)

. Base {Labor, Equipment, Utilities, Inspection, Materizls)

L= S~ = T, e B L T ™ L = i< = = L e L Ot T L L =}
Lt B I I T 1 T T o T T O T O e T O L - S . L .
o o 90 0 6 6 e - 9 9 o oo oo e od
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2047
2048
2049
2050
2051
2052
2053
2054
2055
2056

2057
2058
2059
2060
2061
2062

2063
2064
2065
2066
2067
2068
2069
2070
2071
2072

Special Structure

Rosslyn
Big Walker

East River

Hampton Roads Bridge Tunnel {Mew)
Hampton Roads Bridge Tunnel {01d)

Monitor-Merrimac Memaorial Tunnel

James River Bridge

High Rise

Gwynn's Island

Eltham

Coleman

Chincoteague

Berkley

Benjamin Harrison
Willoughby Bay

Varina-Enon

Smart Road Bridge

Morris Bridge

Morris Bridge (New)

MMBT Approach-Morth
MMBT Approach-South
James River Bridge Approaches
HRET BEridge Approaches
High Rise Bridge Approaches
460 Connector

Grand Total

£1,154,481,508
£610,206,707
£599,548,643
£599,595,427
£1,074,502,994
$£554,180,327
$£313,745,457
£70,451,325
$124,918,865
$280,958,307
£420,355,595
£133,940,765
£471,652,366
£535,505,543
£210,530,994
£295,965,653
£16,737,441
£588,514,589
£43,307,439
£381,712,706
$£347,213,938
£342, 360,865
£28,722,590
£430,488,697
231,920,342

$10,291,627,702
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Next Steps
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Next Steps

e Special Structure Program - Code of Virginia — 33.2-374
— October 2021 CTB

« 50-Year Long Term Plan approval

e Complex Structure Health Index — Spring/Fall 2022




QUESTIONS?
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