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1 OVERVIEW 

Mission of the Structure and Bridge Division 

The Structure and Bridge Division will plan, design, inspect and rehabilitate bridges and 

structures for a surface transportation system that represents the highest standards of safety 

and quality.  Stewardship, accountability, professionalism and customer service will guide every 

action that we take and every decision that we make. 

1.1 INTRODUCTION 

This annual report summarizes the conditions of Virginiaôs bridges, large culverts and ancillary 

structures (traffic control devices). It also describes the Virginia Department of Transportationôs 

bridge maintenance, construction and inspection programs. The report reflects 

accomplishments for the 2017 Fiscal Year (referred to as FY2017), which ran from July 1, 2016 

through June 30, 2017.  Salient historical trends are also provided. All ñcurrentò data in this 

report reflect inventory and condition information as of July 1, 2017. Unless specifically noted 

otherwise, all graphs, charts and figures in this report provide data on all inventoried Virginia 

structures that are opened to traffic and maintained by the following entities: the Virginia 

Department of Transportation (VDOT), localities (cities, towns and counties), other state 

agencies (e.g. Game and Inland Fisheries, State Parks), state and local toll authorities 

(Richmond Metropolitan Authority, Dulles Greenway Toll), and private owners (railroads and 

others). 

There are currently 21,103 inventoried highway structures in Virginia.  Highway structures 

include bridges of any length and culverts with total openings greater than 36 square feet 

(referred to as large culverts).  Of these structures, 19,456 are maintained by VDOT, while the 

remainder are maintained by other legal entities, including localities and toll authorities.  As 

shown in Chart 1, the majority of Virginiaôs highway structures are on secondary routes the vast 

majority of which are maintained by VDOT. VDOTôs control of secondary routes is due in large 

part to the Byrd Act of 1932, which transferred ownership of most county-owned secondary 

roads and bridges to the state, with the exception of the counties of Henrico and Arlington. This 

is a departure from the practice in most states, where most secondary roads are under local 

jurisdiction. As a result, VDOT has the third greatest number of highway structures in its state-

owned inventory, behind Texas and North Carolina.  
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Chart 1 - Distribution of Bridges and Large Culverts by System 
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Since 2007, bridges have been designed and built using new standards and construction 

materials, resulting in anticipated service lives of 75 years.  However, the vast majority (93.8%) 

of Virginiaôs bridges were built prior to 2007 and were designed with anticipated design service 

lives of 50 years. About 47.5% percent of Virginiaôs structures are 50 years or older (10,033  of  

21,103), meaning they have reached or exceeded their anticipated service design life. 

The aging of the bridge inventory is a national concern and the greatest challenge facing 

Virginiaôs highway structures.  To provide some context for the problem, if Virginia were to 

replace all its 50-year service life bridges as they turned 70, the cost over the next 35 years 

would be $45 billion.  However, if current funding remains constant over the same 35 year 

interval, approximately $13 billion will be available to address these bridges (combined 

maintenance and construction funds).  Structure deterioration occurs over a period of decades 

rather than months or years, so the results of short-term funding deficiencies will not necessarily 

be readily evident in near-term trends of conditions. However, over the long-term, if the funding 

for bridge maintenance is not increased, we should expect to see significant degradation of the 

average structure conditions, particularly when evaluated through the metric of deck area as 

opposed to structure count. 

Additional funding is clearly needed, and Virginia annually calculates and reports the monetary 

needs for the bridge inventory.  However, in recognition of real fiscal constraints, Virginia has 

developed a proactive approach for making the best use of the funding that is available.  

Virginiaôs program uses the following techniques to optimize bridge life, safety, and value of 

funds invested: 

¶ A bridge safety inspection program that exceeds the requirements of the Federal 

Highway Administration (FHWA), resulting in inspection intervals no greater than 2 

years for bridges and 4 years for culverts 

¶ A construction program (State of Good Repair) that emphasizes the most cost-

effective and appropriate repairs in conjunction with preservation techniques 
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¶ A maintenance program that uses a balanced approach to preserving, repairing, and 

rehabilitating structures 

¶ A proactive program of practical, collaborative research that allows for early 

implementation of new and innovative techniques and durable materials 

¶ A decentralized organizational structure allowing decisions to be made at the 

local/district level wherever possible 

¶ Performance targets and quarterly reporting comparing results with the targets 

1.2 PERFORMANCE 

For the past decade, Virginiaôs primary goal has been to maintain an inventory in which at least 

92% of the structures are not structurally deficient (SD).  Virginia has surpassed this goal, 

allowing for the development of new targets.  The newly established goals for SD structures are 

shown in Table 1 below, along with current performance levels.  

Table 1 - Percentage of Non-SD Structures 

Current Goal Current Goal Current Goal Current Goal Current Goal

1 Bristol 95.8% 96.3% 93.1% 93.1% 94.2%

2 Salem 98.1% 96.7% 95.6% 95.3% 96.0%

3 Lynchburg -- 98.5% 94.4% 94.7% 95.7%

4 Richmond 97.7% 94.2% 93.6% 93.6% 94.6%

5 H. Roads 99.6% 96.2% 93.2% 95.0% 95.7%

6 F'burg 96.3% 91.3% 93.2% 92.0% 92.9%

7 Culpeper 100.0% 98.0% 94.5% 95.0% 95.9%

8 Staunton 99.8% 97.2% 94.5% 94.7% 95.8%

9 NOVA 99.5% 98.4% 98.0% 98.0% 98.3%

Statewide 98.6% 99% 96.6% 96% 94.5% 94% 94.7% 95.5% 95.6% 95.5%

District

99% 96% 94% 94.0%

Interstate Primary Secondary & Urban All SystemsNBI Only

94.0%

 

During FY2017 Virginia reduced the number of SD structures in its inventory from 1,116  

(5.29%) to 935 (4.43%). For nationwide comparison, 9.1% of the bridges in the National Bridge 

Inventory (NBI) were SD as of December, 2016 (the last date for which data are available).  

Chart 2 provides long-term trends showing changes to the number, percentage, and deck area 

of Virginiaôs non-SD structures. Additional multiyear bridge condition trends are provided in the 

body of this report. 



1 - OVERVIEW 
State of the Structures and Bridges 

Fiscal Year 2017 | 4 

 

 

 

Chart 2 - Percentage of Non-SD Structures Statewide by Count and Deck Area (Eleven Year Trend) 
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Structurally deficient structures are not unsafe, but they have usually deteriorated to a state 

where they require significant repair, rehabilitation or, in many cases, replacement.  Structurally 

deficient structures usually have one or more major components that are rated as Poor in 

accordance with National Bridge Inspection Standards (NBIS). 

Effective bridge management requires continued maintenance of structures in all conditions, not 

only the Poor or structurally deficient.  As with most physical systems, preventive maintenance 

on bridges is more cost-effective than waiting to perform the extensive repairs required after 

advanced deterioration has occurred.  Virginiaôs continued progress in reducing the number of 

structurally deficient structures has led to the development of additional performance metrics 

that will lead to an improved balance of expenditures, emphasizing system preservation in 

addition to work on Poor structures. Specifically, VDOT has added goals for improving the 

percentage of Fair structures and the conditions of bridge deck expansion joints.  

VDOT is also responsible for the inventory, maintenance and inspection of 34,522 ancillary 

structures. VDOTôs inventory includes five types of ancillary structures: Signs, Luminaires, 

Signals, High Mast Lights, and Camera Poles. Their conditions are summarized in Table 2. 
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Table 2 - Conditions of Ancillary Structures 

Structure Type Foundation Parapet Superstructure

Sign 78.1% 89.6% 91.0%

Luminaries 76.8% 67.2% 88.1%

Signal 81.2% N/A 79.8%

High Mast and Camera Poles 92.0% N/A 99.4%

Percentage of Primary Components

in Good or Fair Condition

 

1.3 INVENTORY ADDRESSED IN REPORT 

Bridge and large culvert data presented in this report provide the condition and inventory 

information for all inventoried Virginia structures that are opened to traffic and maintained by the 

following entities: the Virginia Department of Transportation (VDOT), localities (cities, towns and 

counties), other state agencies (e.g. Game and Inland Fisheries, State Parks), state and local 

toll authorities (Richmond Metropolitan Authority, Dulles Greenway Toll), and private owners 

(railroads and others). VDOT is responsible for the maintenance and inspection of bridges that it 

owns and for the inspection of any bridge in the National Bridge Inventory (NBI), irrespective of 

the owner. Chart 3 displays the distribution of bridges and large culverts by the following 

custodians: 

¶ VDOT (maintained by VDOT) 

¶ Localities (maintained by counties, cities and towns) 

¶ Maintained by others, which includes state toll authorities (Chesapeake Bay Bridge 

Tunnel Authority), Other state agencies (e.g. Game and Inland Fisheries, State 

Parks), state and local toll authorities (Richmond Metropolitan Authority, Dulles 

Greenway Toll), and private owners (railroads and others). 

Ancillary structures data provided is only for structures that are owned and maintained by 

VDOT, as VDOT has very limited information on such structures that it does not own and 

maintain.  

Chart 3 - Distribution of Bridges and Large Culverts by Custodian 

19,456

1,458 189

VDOT Local Other  
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2 INVENTORY 

2.1 HIGHWAY STRUCTURES 

Virginiaôs inventory of highway structures can be grouped into several categories.  The tables in 

this section provide an overview of the number, type, size, and category of the structures in the 

inventory.  Some terms and abbreviations used in the tables are defined below: 

¶ NBI - Structures in the National Bridge Inventory (Bridges and culverts over 20ô in length) 

¶ NHS ï Structures on the National Highway System 

¶ I - Structures carrying Interstate Highway System traffic 

¶ P - Structures carrying Primary Highway System traffic 

¶ S - Structures carrying Secondary Highway System traffic  

¶ U - Structures carrying Urban Highway System traffic 

 

Table 3 - Number of Highway Structures 

I P S&U Total I P S&U Total I P S&U Total

1 Bristol 164 519 1,320 2,003 164 172 10 346 216 955 2,236 3,407

2 Salem 140 452 1,228 1,820 138 219 13 370 211 819 2,029 3,059

3 Lynchburg 0 412 954 1,366 0 213 18 231 0 659 1,422 2,081

4 Richmond 364 575 1,014 1,953 362 355 35 752 520 778 1,287 2,585

5 H. Roads* 378 384 661 1,423 372 228 75 675 458 468 795 1,721

6 F'burg* 45 177 316 538 45 100 7 152 80 254 488 822

7 Culpeper 85 243 710 1,038 83 91 10 184 121 501 1,090 1,712

8 Staunton 254 457 1,151 1,862 252 141 9 402 430 826 2,237 3,493

9 NOVA* 286 399 836 1,521 281 307 39 627 378 546 1,299 2,223

Total 1,716 3,618 8,190 13,524 1,697 1,826 216 3,739 2,414 5,806 12,883 21,103

NBI NBI on NHS All Structures

Number of Highway Structures by District, Highway System and Category

District

 

*Tables in this report use the abbreviations ñH.Roadsò for Hampton Roads, ñFôburgò for Fredericksburg, 

and NOVA for Northern Virginia. These abbreviations are necessary to allow clearer presentation of data. 
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Table 4 - Area of Highway Structures 

I P S&U Total I P S&U Total I P S&U Total

1 Bristol 1.6 5.0 2.5 9.2 1.6 2.1 0.0 3.8 1.9 5.4 3.0 10.3

2 Salem 1.5 4.2 3.2 8.9 1.5 2.6 0.0 4.1 1.7 4.7 3.7 10.2

3 Lynchburg 0.0 4.2 2.6 6.8 0.0 2.7 0.0 2.8 0.0 4.6 2.9 7.5

4 Richmond 6.1 9.3 4.8 20.2 6.1 7.3 0.4 13.7 6.5 9.6 5.1 21.1

5 H. Roads 10.7 15.3 4.2 30.1 10.6 12.4 1.5 24.5 10.9 15.5 4.3 30.7

6 F'burg 0.5 2.7 1.2 4.5 0.5 1.7 0.1 2.3 0.6 2.8 1.3 4.8

7 Culpeper 0.9 1.6 1.7 4.2 0.9 0.8 0.0 1.8 1.0 1.8 1.9 4.8

8 Staunton 2.7 3.4 3.2 9.2 2.7 1.4 0.0 4.2 3.2 3.7 3.7 10.6

9 NOVA 6.0 6.1 6.3 18.4 5.9 5.0 0.5 11.4 6.5 6.5 7.0 19.9

Total 30.0 51.8 29.7 111.6 29.9 36.1 2.5 68.5 32.3 54.7 32.9 120.0

District

Area of Highway Structures by District, Highway System and Category

(Millions of Square Feet)

NBI NBI on NHS All Structures

 

The ñAll Structuresò category in the Table 3 and Table 4 includes structures too small to meet 

the definition of an NBI structure. Note that the definition of an NBI structure is different than the 

definition of structures on the National Highway System (NHS), so not all structures on the NHS 

are in the NBI, nor are all NBI structures on the NHS. Virginia also maintains a large inventory of 

smaller culverts that are not in the inventory of the Structure and Bridge Division because their 

total opening size is less than 36 square feet. These smaller structures have a separate 

maintenance and inspection cycle and are not addressed in this report. 

2.2 INVENTORY CHANGES FROM PREVIOUS YEARS  

Some of the charts in the report provide multi-year trends for various performance measures. 

Inventory numbers provided in this report for the years 2007-2011 vary slightly from numbers 

provided in previous editions of this report. These differences are primarily due to a change in 

the reporting period. Reports from 2007 through 2011 were based on calendar year (January 1 

through December 31), whereas subsequent reports are based on the fiscal year (July 1 

through June 30). This change was made to align the reporting period of the State of the 

Structures Report with the fiscal year and with reports developed by other VDOT divisions. 

Other factors causing differences between this report and previous editions of this report 

include: 

¶ Definition of Interstate Highway Bridges: From 2007 to 2009 interstate overpasses 

were categorized as interstate structures. Values shown in this report for 2009 have 

been adjusted from those included in previous reports to reflect the removal of 

interstate overpasses from the interstate inventory. Values for 2007 and 2008 have 

not been adjusted due to a lack of sufficient data. Values for 2010 through 2017 are 

based on the new criteria. 

¶ Reporting of Pedestrian Bridges: Prior to 2009, pedestrian and footbridge 

structures were included in the State of the Structures Report. They have not been 



2 - INVENTORY 
State of the Structures and Bridges 

Fiscal Year 2017 | 8 

 

 

 

included since the 2010 report. Pedestrian structures, when included, tend to provide 

misleading data regarding the number of SD structures. 

¶ Ownership of Metropolitan Washington Airport Authority Bridges: Since Fiscal 

Year 2010 Metropolitan Washington Airport Authority structures have not been 

reported as part of VDOTôs inventory. This authority owns their structures and reports 

data directly to FHWA. 

¶ Buchanan County Bridges Added to Inventory: In Fiscal Year 2012 Virginia added 

to its inventory 144 existing structures from Buchanan County in the Bristol District. 

Prior to FY2012 year these structures had not been included in Virginiaôs inventory. 

Buchanan County retains responsibility for these bridges. 

¶ Change in Highway System Designation of Buchanan County Bridges: In Fiscal 

Year 2013 the system type of all the recently added bridges from Buchanan County 

was changed from Secondary to Urban. 

¶ Norfolk Southern Railway Agreement: In FY2014, VDOT transferred the ownership 

and maintenance responsibility for 15 railroad bridges to the Norfolk Southern 

Railway (NS). The agreement also caused the transfer of ownership and 

maintenance responsibility of 31 highway bridges crossing the NS railroad from NS to 

VDOT. 

¶ Changes to NHS: In 2016 the NHS was redefined, causing a significant increase in 

the number of NHS structures (and a commensurate decrease in the number of non-

NHS structures).  A link to the NHS map is provided below: 

http://www.fhwa.dot.gov/planning/national_highway_system/nhs_maps/updatenhsgm.cfm 

  

http://www.fhwa.dot.gov/planning/national_highway_system/nhs_maps/updatenhsgm.cfm
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Chart 4, Chart 5, and Chart 6 provide data on the ages of Virginiaôs highway structures. 

Chart 4 - Cumulative Age Distribution of Bridges and Large Culverts 

100.0%

95.4%

87.6%

76.9%

67.3%

51.5%

32.1%

24.3%
20.4%

2.8%
0.6% 0.2% 0.1%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2017 2009 1999 1989 1979 1969 1959 1949 1939 1929 1919 1909 Pre
1900

P
e

rc
e

n
ta

g
e

 o
f 

S
tr

u
ct

u
re

s 
B

u
ilt

 o
n

 o
r 

B
e

fo
re

 Y
e

a
r 

In
d

ic
a
te

d

47.5 % of  inventory built prior to 1967
(50 years old or older)

 

Chart 5 - Average Age of Highway Structures by District 
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Chart 6 - Number of Highway Structures Built by Decade 
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* County bridges added to the VDOT Inventory during this period with unknown construction dates. Those structures 
with unknown construction dates have been assumed to have been built in the 1930s. 

2.3 TYPES OF HIGHWAY STRUCTURES  

Given the large number and broad geographic distribution of Virginiaôs highway structures, it is 

often convenient to use structure categories to better understand their needs and rates of 

deterioration. Chart 7 through Chart 10 provides inventory data for 14 different categories of 

structures.  These categories describe both material type and structural system used. As the 

charts show, the performance and durability vary considerably between categories, with 

concrete culverts showing the greatest durability and timber deck bridges and metal culvert 

displaying the least favorable performance and conditions. 

VDOT has also identified a group of ñSpecial Structuresò with characteristics that warrant 

additional consideration for maintenance, repair, and funding. These structures are large and/or 

complex and play a critical role in the function of the transportation network. They include large 

fixed-span bridges, movable bridges, and tunnels. A list of the structures is provided in Table 5. 
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Chart 7 - Inventory and Condition Data for Various Structure Types, Most Common 
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Chart 8 - Inventory and Condition Data for Various Structure Types, Less Common 
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 *See Table 6 for Virginia condition category definitions 
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Chart 9 - Inventory and Condition Data for Various NBI Only Structure Types, Most Common 
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Chart 10 - Inventory and Condition Data for Various NBI Only Structures, Less Common 
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*See Table 6 for Virginia condition category definitions 
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Table 5 - VDOTôs Special Structures 

STRUCTURE NAME 
ROUTE 

CARRIED 
DISTRICT 

T
U

N
N

E
L

S 

Big Walker Mountain I-77 Bristol 

East River Mountain I-77 Bristol 

Hampton Roads Bridge Tunnels (HRBT) ς 2 Tunnels I-64 Hampton Roads 

Monitor Merrimac Memorial Bridge Tunnel (MMBT) I-664 Hampton Roads 

Elizabeth River Downtown Tunnels ς 2 Tunnels I-264 Hampton Roads 

Elizabeth River Midtown Tunnels ς 2 Tunnels Rt. 58 Hampton Roads 

Rosslyn Tunnel  I-66 Northern Virginia 

M
O

V
A

B
L

E
 B

R
ID

G
E

S
 

Chincoteague Bridge Rt. 175 Hampton Roads 

High Rise Bridge I-64 Hampton Roads 

Berkley Bridge I-264 Hampton Roads 

Coleman Bridge Rt. 17 Hampton Roads 

James River Rt. 17 Hampton Roads 

Benjamin Harrison Rt. 156 Richmond 

Eltham Bridge Rt. 30/33 Fredericksburg 

DǿȅƴƴΩǎ LǎƭŀƴŘ .ǊƛŘƎŜ Rt. 223 Fredericksburg 

C
O

M
P

L
EX

 S
T

R
U

C
T

U
R

E
S

 

Varina-Enon Bridge I-295 Richmond 

Norris Bridge Rt. 3 Fredericksburg 

HRBT Approach Bridges I-64 Hampton Roads 

I-64 over Willoughby Bay I-64 Hampton Roads 

MMMBT Approach Bridges I-64 Hampton Roads 

James River Bridge Approach Spans Rt. 17 Hampton Roads 

High Rise Bridge Approach Spans I-64 Hampton Roads 

Pocahontas Parkway over James River I-895 Richmond 

Smart Road Bridges Smart Rd. Salem 

460 Connector Bridges Rt. 460 Bristol 
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2.4 ANCILLARY STRUCTURES 

VDOT is also responsible for the inventory, inspection, and maintenance of 34,522 ancillary 

structures. VDOTôs inventory includes five types of ancillary structures, three of which are 

further divided into subcategories: 

a. High mast lighting structures  

b. Camera pole structures 

c. Signal structures 

¶ Span wire 

¶ Cantilever 

¶ Bridge-parapet mounted 

d. Luminaires 

¶ Ground mounted 

¶ Parapet mounted 

e. Sign structures 

¶ Overhead span 

¶ Cantilever 

¶ Butterfly 

¶ Bridge-parapet mounted 

Chart 11 and Chart 12 indicate the distribution of the ancillary structures by district and type. 

Chart 11 - Distribution of Ancillary Structures by District 
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Chart 12 - Distribution of Ancillary Structures by Type 
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3 CONDITION 

3.1 CONDITION CATEGORIES (GOOD, FAIR, AND SD/POOR STRUCTURES) 

A true system preservation program extends the service life of structures.  This requires a 

balanced approach, wherein work is performed on structures in all condition categories (Good, 

Fair and SD/Poor). In order to provide an easily-understood organizational system, structures 

are placed in one of these three condition categories based on the minimum component 

General Condition Rating (GCR) of each structure.  

The GCR is a numerical rating of the primary components of each structure assigned during 

regular safety inspections.  Definitions of GCRs are provided in the Federal Highway 

Administrationôs (FHWAôs) ñRecording and Coding Guide for the Structure Inventory and 

Appraisal of the Nationôs Bridgesò.  See link below: 

https://www.fhwa.dot.gov/bridge/mtguide.pdf 

Descriptions of GCRs are also provided in Appendix D of this report. Measured on a 0-9 scale, 

with 0 representing a failed structure and a 9 representing excellent condition, a GCR is 

assigned to each bridgeôs deck, superstructure, and substructure at each inspection. Large 

culverts receive a single GCR. The minimum GCR for each bridge or large culvert is used to 

define its condition category. Three condition categories have been established: Good, Fair and 

SD/Poor as shown in Table 6 below. 

Table 6 - Condition Categories for Highway Structures 

Condition Category Virginia Definition FHWA Definition 

Good Structures Minimum GCR Ó 6 Minimum GCR Ó 7 

Fair Structures Minimum GCR = 5 Minimum GCR = 5 or 6 

SD/Poor Structures
1
 Minimum GCR Ò 4* Minimum GCR Ò 4 

*There is a very close, but not exact, correlation between ñPoorò structures and ñStructurally Deficientò 

(SD) structures. All Poor structures (min GCR Ò 4) are SD, but about 5% of Virginiaôs SD structures are in 

Fair or Good condition but have received the SD designation due to an appraisal rating of 2 or less for 

Waterway Clearance or Structural Evaluation. See FHWAôs ñRecording and Coding Guide for the 

Structure Inventory and Appraisal of the Nationôs Bridgesò for descriptions of appraisal ratings. 

3.2 PERFORMANCE GOALS 

3.2.1 General 

Performance measurement is an essential tool for guiding asset owners toward making the best 

use of limited funds in a transparent and accountable manner. A sound performance 

measurement program requires years of work to identify and adopt a set of metrics that are 

meaningful, actionable, and practical to measure. 

Virginiaôs maintenance program is large and complex, so in order to more easily direct its 

efforts, performance goals have been developed for each of the three condition categories 

described in the previous section (Good, Fair, and SD/Poor).  While Virginia has been using 

performance measure for many years, FHWA has recently required states to track bridge 

https://www.fhwa.dot.gov/bridge/mtguide.pdf
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conditions, establish performance targets, and report results.  Therefore, Virginia now has two 

sets of performance targets: state and federal. 

3.2.2 Performance Measures for SD/Poor Structures 

A Poor structure has a minimum GCR of 4 or less.  All Poor structures are SD. 

An SD structure has either of the following: 

¶ A general condition rating (GCR) of Poor (GCR of 4 or less) for one or more of the 

following structural components: deck, superstructure, substructure or large culvert 

¶ An appraisal rating of two (2) or less for the Structural Evaluation or Waterway 

Adequacy 

SD/Poor structures have deficient structural components that require the structure to be 

monitored and/or repaired. In some instances these structures have been posted to restrict the 

weight of vehicles driving on the structure. 

Virginia: Virginiaôs new overall goal for SD structures is to limit their number to 4.5% of the 

overall inventory (95.5% not SD). Goals have also been established regarding the percentage of 

non-SD structures on each of the three highway systems. These goals apply statewide and to 

the nine construction districts individually: 99% percent max of interstate system structures, 

96% percent max of primary system structures and 94% percent max of secondary system 

structures. Current and previous targets for the percentage of structures not SD are provided in 

Table 7 below. 

Table 7 - Virginiaôs non-SD Targets 

Highway System 
Current 

Target 
Previous Target 

Current Statewide 

Performance 

Interstates 99% 97% 98.6% 

Primaries 96% 94% 96.6% 

Secondaries 94% 89% 94.8% 

All Systems Combined 95.5% 92% 95.6% 

 

FHWA: As mentioned previously, there is a slight difference between the definition of Poor and 

SD structures, as all Poor structures are SD but not all SD structures are Poor. The 2012 

federal ñMoving Ahead for Progress in the 21st Century Actò (MAP-21) established two 

requirements relating to Poor and SD structures.  Note that one of these new federal 

requirements is based on Poor structures and the other is based on SD structures.  Beginning 

on January 1, 2018 there will be no distinction between the two populations of structures, as the 

definition of structural deficiency will include Poor bridges only (the bridges that are currently SD 

due to inadequate appraisal ratings will no longer be SD in 2018).  The MAP-21 Poor and SD 

requirements are listed below: 

1. No more than 10% of the deck area of SD NBI bridges on the NHS 

2. Each state must establish a goal for the deck area of their Poor bridges and report 

their progress against the goal every two years. This goal applies only to NBI bridges 
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on the NHS. States are required to establish these goals by April, 2018. Virginia has 

not yet established its goal for this requirement. FHWA defines a ñPoorò structure as 

one whose minimum GCR Ò 4. 

Table 8 below indicates Virginiaôs status regarding these two requirements.  

Chart 13 below shows the multi-year trend for Virginiaôs NBI SD bridges on the current NHS. 

Chart 14 and Table 9 below provide information on Virginiaôs NBI SD bridges on the current 

NHS broken down by district.  

Table 8 - Virginiaôs Status with FHWAôs Poor and SD Bridge Requirements 

Target Description
1
 Status/Performance 

SD Deck Area < 10% 96.6% 

Two Year Goal for Deck Area of Poor Bridges Not Yet Established 
1
Apply only to NBI bridges on the NHS 

 

Chart 13 - Percentage of Deck Area of SD NBI Structures on the NHS by Year 
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Chart 14 - Percentage of Deck Area of SD NBI Structures on the NHS by District 

5
.5

%

3
.8

%

0
.7

%

4
.9

%

2
.4

%

1
7

.2
%

3
.5

%

2
.1

%

1
.5

%

3
.4

%

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

14.0%

16.0%

18.0%

20.0%

P
e

rc
e

n
ta

g
e

 o
f 

D
e

ck
 A

re
a
 o

f 
S

D
 

N
B

I 
S

tr
u

ct
u

re
s 

o
n

 t
h

e
 N

H
S

 

 

Table 9 - Percentage of Deck Area of SD NBI Structures on the NHS by District 

Interstate Primary Secondary Urban Total

1 Bristol 5.4% 5.5% 2.9% 100.0% 5.5%

2 Salem 7.2% 1.8% 6.4% 0.0% 3.8%

3 Lynchburg 0.0% 0.7% 0.0% 0.0% 0.7%

4 Richmond 6.2% 3.8% 0.7% 24.9% 4.9%

5 Hampton Roads 2.9% 2.2% 0.0% 0.0% 2.4%

6 Fredericksburg 5.1% 21.6% 0.0% 0.0% 17.2%

7 Culpeper 0.0% 7.4% 5.5% 0.0% 3.5%

8 Staunton 0.3% 5.4% 4.6% 0.0% 2.1%

9 NOVA 0.4% 2.8% 0.7% 0.0% 1.5%

Statewide 3.1% 3.8% 0.9% 1.4% 3.4%

District
Percentage of Structurally Deficient Deck Area
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3.2.3 Performance Measures for Fair and Good Structures 

Virginia:  Virginiaôs new overall goal for Fair structures is to reduce the number of Fair 

structures by 0.5% by July 1st, 2019. Virginia defines a ñFairò structure as one with a minimum 

General Condition Rating = 5 (GCRs are for deck, superstructure, substructure, and culvert). 

This is a significant challenge due to the age of the inventory. Table 10 provides the number of 

Fair structures by highway system for the past three years. Chart 15 provides a six year trend. 

Table 10 - Virginiaôs Goal of Maintaining the Number of Fair Structures 

End of FY15 End of FY16 End of FY17

Interstates 740 757 745

Primaries 1,399 1,414 1,439

Secondaries 2,804 2,853 2,902

All Systems Combined 4,943 5,024 5,086

Highway System
Number of Fair Structures (GCR = 5)

 
 

Chart 15 - Percentage of Structures in Good, Fair, and Poor Condition (Six Year Trend) 
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Note: Uses Virginia definition of ñGoodò, ñFairò, and ñPoorò. 

Virginia also has recently established a performance goal for improving the conditions of bridge 

deck expansion joints. The new goal is for the percentage of expansion joints in Condition State 

1 (Good) or Condition State 2 (Fair) to improve by 0.5% by December 31st, 2018. Currently, 

85% of VDOTôs expansion joints are in Condition State 1 or Condition State 2. 



3 - CONDITION 
State of the Structures and Bridges 

Fiscal Year 2017 | 21 

 

 

 

FHWA:  MAP-21 established one requirement relating to Good structures: 

¶ Each state must establish a goal for the deck area of their bridges in Good condition 

and report their progress against the goal every two years.  This goal applies only to 

NBI bridges on the NHS. States are required to establish the goal by April, 2018. 

Virginia has not yet established its goal for this requirement. FHWA defines a ñGoodò 

structure as one whose minimum GCR Ó 7. 

3.2.4 Best Practices/Recommended Targets for System Sustainability 

Chapter 32, Part 2, of the VDOT Manual of the Structure and Bridge Division establishes 

recommended targets for system sustainability as follows: 

¶ Maintain 90% of expansion joints in a Condition State of 1* 

¶ Eliminate 2% of the deck expansion joints in each district in each fiscal year 

¶ Perform maintenance activities on at least 6% of structures with a minimum GCR of 5 

in each district in each fiscal year 

¶ Perform maintenance activities on at least 2% of structures with a minimum GCR of 6 

in each district in each fiscal year 

¶ Meet established targets for SD bridges on each highway system (see previous 

discussions  

*
In addition to GCR, Condition States are assigned to various bridge elements during bridge 
inspections. A condition state of 1 is ñGoodò, 2 is ñFairò, 3 is ñPoorò, and 4 is ñSevereò.  Condition 
states provide more detailed information than GCRs about individual bridge elements.  
Information on the collection of condition state data may be found in the ñVirginia Supplement to 
the AASHTO Manual for Bridge Element Inspectionò at:   

http://www.virginiadot.org/business/resources/bridge/VDOT_Suppl_to_the_AASHTO_Manual_for

_Bridge_Element_Insp_2016.pdf 

These recommended targets were determined using an analysis of the annual transition of 

VDOTôs structures from one condition category to another. Recognizing that the bridge 

maintenance program requires a balanced approach, where the maintenance needs of 

structures in each of the three condition categories are regularly addressed, the analysis sought 

to establish thresholds that would achieve the goal of maintaining the average GCR of the 

existing inventory over time. There is no unique solution for these goals (various combinations 

of thresholds for Good, Fair and Poor could achieve the desired result of maintaining the 

average GCR).  

Prior to establishing the actual thresholds, a transition study was performed to determine the 

number of structures whose minimum GCR either improves or deteriorates in any particular 

year. The initial study focused on the transition between 2009 and 2010, and results of the study 

were used to establish a baseline and develop achievable goals for each condition category. 

http://www.virginiadot.org/business/resources/bridge/VDOT_Suppl_to_the_AASHTO_Manual_for_Bridge_Element_Insp_2016.pdf
http://www.virginiadot.org/business/resources/bridge/VDOT_Suppl_to_the_AASHTO_Manual_for_Bridge_Element_Insp_2016.pdf
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Chart 16 - Annual Transitions of Good/Fair/Poor or SD from end of FY2016 to end of FY2017 

FY 2016 FY 2017
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Note: Percentages based on total structures in the inventory from FY16 to FY17 inclusive of 

those closed and/or removed over that time period. 

Based on the study, it was determined that system sustainability could be achieved with the 

goals in Chapter 32. Furthermore, these goals were deemed to be reasonably attainable with 

existing staff. However, the funding required to meet these goals remains significantly higher 

than that provided. 

The numbers of the most recent year-to-year transitions are displayed in Chart 16, which 

depicts the number of structures that transitioned from one condition category to another or 

moved up or down within a condition category. The chart shows that during FY2017, 228 

structures fell from ñGoodò to ñFairò condition, and 139 structures were improved from ñFairò to 

ñGoodò condition.  

Virginia performs an annual analysis in order to determine and report on the monetary needs for 

each of its assets. The monetary needs for any particular asset are defined as the amount of 

funding required to reach stated performance goals, which have been established to maintain 

and improve the condition of Virginiaôs bridges. 
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3.2.5 Targets for Chief Engineerôs Quarterly Report 

VDOT emphasizes the establishment of objectively measured goals and the regular reporting of 

progress toward those goals.  VDOTôs Chief Engineer holds a quarterly meeting with its division 

administrators in which a status update is provided.  Prior to the meeting, a report is produced 

that includes graphs showing each divisionôs progress toward the Chief Engineerôs specific 

goals. Chart 17 shows the statewide status report provided by the Structure and Bridge Division 

for the July, 2017 Chief Engineerôs Quarterly Meeting. Similar one-page reports were provided 

for each of the nine districts. 

The report provides updates on several internal VDOT goals.  As discussed earlier, the SD 

goals have recently changed, and these new SD goals will be shown in the future reports.  In 

addition to the SD targets, the Chief Engineerôs Quarterly Report tracks these goals: 

¶ Reduce number of fracture critical structures as reported in 2013 by 15% (applies to 

bridges on roads with average daily traffic  greater than 1,000 vehicles) 

¶ Perform 95% of bridge safety inspections on time 

¶ Percentage of ancillary structures in Fair or Good condition: 

o Signs:     90% 

o Signals:     90% 

o High Mast Light/Camera Poles: 95% 

o Luminaires:   80% 

Note that there are differences between the graphs, figures and tables provided elsewhere in 

this report and those presented in the Chief Engineerôs Quarterly Report. This is because the 

two reports address different populations of bridges.  As stated previously, this report provides 

information on all bridges in Virginia, whereas the Chief Engineerôs Quarterly Report only 

addresses only bridges that VDOT maintains. 
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Chart 17 - Chief Engineerôs Quarterly Report for July 2017 
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3.3 CURRENT CONDITIONS - HIGHWAY STRUCTURES 

The following pages contain charts and tables providing information about the current conditions 

of Virginiaôs highway structures.  The charts and tables detail the current state of Virginiaôs SD 

and load-posted structures, as well as information about the percentage of Good, Fair, and Poor 

structures.  They are generally self-explanatory and are thus provided without narrative. 

Additional inventory information on bridges and large culverts: 

¶ Chart 18 addresses SD Structures 

¶ Chart 19 addresses SD NBI Structures on the NHS 

¶ Chart 20 through Chart 23 address SD Structures by System 

 

See Chart 14 and Table 9  for percentage of deck area of SD NBI Structures on the NHS by District 

¶ Chart 24, Chart 25, Table 11, and Table 12 address SD Deck area of NBI structures on 

the NHS. 

 

¶ Chart 27, Chart 28, Table 14, and Table 15 address SD Deck area 

¶ Chart 29, Chart 30, Table 16, and Table 17 address Weight-Posted Deck Area 



3 - CONDITION 
State of the Structures and Bridges 

Fiscal Year 2017 | 26 

 

 

 

3.3.1 Progress Towards Virginiaôs SD Goals 

Chart 18 - Percentage of SD Structures by District ï All Systems 
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Chart 19 - Percentage of SD NBI Structures on the NHS by District 

 
























































































