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I-91 Brattleboro Bridge–Brattleboro, Vermont.  
Photo Coutesy of FIGG

INTRODUCTION

This fifth edition of the ASBI Durability Survey 
includes data up to 2020 and marks 47 years 
of concrete segmental bridge construction in 
the United States. While some bridges are 
readily identifiable as segmental bridges,  
particularly during construction, many variations 
exist. For this survey, segmental bridges are 
confined to those defined in the Definition 
of Concrete Segmental Bridges 1 document. 
Only bridges with segmental superstructure 
elements are included since this is the only 
segmental attribute type found in the National 
Bridge Inventory (NBI) 2 database. 

With this recent survey, ASBI has also launched 
an online map and database specific to segmen-
tal bridges https://www.asbi-assoc.org/index.
cfm/publications/publications. Information for 
all segmental bridges in the 2020 Durability 
Survey can be found in the online tool. This 
survey provides a summary of the performance 
of bridge types found in the database. Through 
all five editions of this survey and coming up on 
50 years since the completion date of the first, 
segmental bridge in the NBI, concrete segmental 

bridges continue to show excellent durability 
performance. With only 0.7% rated in the poor 
category (details are provided on these in this 
survey), segmental bridges have the lowest 
number of poor rated bridges of any major bridge 
type in the inventory.

An article summarizing over 30 years of 
inspections of tendons in segmental bridges 
provides a valuable perspective into their  
performance3. The author, Bruce Osborne, 
reported that of the over 18,500 tendons he has 
inspected, over 95% were in good condition with 
less than 5% having voids and 0.1% tendons 
with failures. Additionally, of tendons that were 
constructed since 2000 when significant improve-
ments were made in installation and grouting, 
none of the inspected tendons had failures and 
less than 0.01% had voids.

As discussed on the ASBI website4, segmental 
bridge construction offers the advantages of 
repetitive construction procedures, minimum 
impact to traffic and the environment during 
construction, economical construction, and 

a durable structure. Segmental construction 
is particularly valuable in a variety of difficult 
site conditions. Piers can be placed on small 
footprints; superstructures can go over natural 
hazards and community landmarks; and  
segmental bridges may be used on a small 
radius such as curved highway access ramps 
as well as large-radius bridges. 

The bridges are often aesthetically pleasing 
because of their slender piers, their long, shallow 
superstructures, and color can be added to 
the concrete to blend into the environment 
without the maintenance issue required in a 
painted structure. For box girder bridges, the 
cross section may consist of a single cell or 
several cells depending on the required width 
of the deck. The outer webs or fascias are 
generally inclined for aesthetic and structural 
reasons, though the fascias may be vertical, 
and internal webs are usually vertical. For 
shorter spans, the section depth remains  
constant along the span, while longer spans 
use a curved soffit to produce a deeper section 
at the piers compared to midspan.

https://www.asbi-assoc.org/index.cfm/publications/publications
https://www.asbi-assoc.org/index.cfm/publications/publications
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I-59/20 Birmingham Central Business District Bridges
Photos Courtesy of Volkert, Inc.
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Lorem ipsumFigure 1: Segmental Bridges Inventoried by Year with Cumulative Totals (through 2020)

SEGMENTAL BRIDGE INVENTORY

The purpose of the ASBI Durability Survey 
is to summarize and quantify the existing 
condition of concrete segmental bridges in 
the NBI database. While owners can directly 
input a bridge as a segmental box girder with 
the NBI codes for main span or approach span 
design, not all segmental bridges meeting 
the definition from ASBI are coded in this 
manner. Some are coded under one of the 
prestressed selections or in more rare cases, 
are coded incorrectly. Each bridge in the data 
presented in this survey has been verified to 
meet one of the following segmental con-
struction types: precast span-by-span, precast 
balanced cantilever, cast-in-place balanced 
cantilever, cast-in-place with incremental 
launching, cast-in-place with the moveable 
scaffolding system, precast full span, precast 
progressive placement, precast and cast-in-
place cable-stayed, precast and cast-in-place 
extradosed,, precast and cast-in-place finback, 
and finally, precast segmental arch bridges. 
The Definition of Concrete Segmental Bridges1 
document provides detail and examples of 
each type.

All US states and territories with concrete 
segmental bridges in their inventory are in-
cluded in this survey. The number of US states 
and territories represented as having at least 
one segmental bridge in their inventory is 
up from 38 in 2012 to 48 as of the 2020. The 
only states without any concrete segmental 

bridges in their inventories are, Arkansas, 
Kansas, South Dakota, and Wyoming. Figure 
1 represents the number of segmental bridges 
constructed annually along with a running cu-
mulative total. The first recognized segmental 
bridge in the inventory was constructed in 
1973. The relatively large spike in annual seg-
mental bridge building that occurred in 2002 
as seen in Figure 1 with 44 new segmental 
bridges, was largely driven by one single large 
project in Massachusetts, Boston’s “Big Dig”, 

where 24 segmental bridges were built. As 
of the time of writing, the data in this survey 
represents the most recent data in the NBI 
Database (2020). Each bridge is assigned an 
ASBI Database number for quick reference. 
Bridge lists are included in the Appendices: 
Appendix A is in database numerical order; 
Appendix B is in alphabetical order by state 
name; and Appendix C is in chronological 
order by date of construction.



ASBI Durability Survey of Segmental Concrete Bridges | 3

Rating for Concrete Bridges
N NOT APPLICABLE

9 EXCELLENT CONDITION

8 VERY GOOD CONDITION - no problems noted

7 GOOD CONDITION - some minor problems

6 SATISFACTORY CONDITION - structural elements 
show some minor deterioration

5 FAIR CONDITION - all primary structural elements 
are sound by may have minor section loss, cracking, 
spalling or scour

4 POOR CONDITION - advanced section loss, deteriora-
tion, spalling or scour

3 SERIOUS CONDITION - loss of section,  
deterioration, spalling or scour have seriously affected 
primary structural components; local failures are 
possible; fatigue cracks in steel or shear cracks  
in concrete may be present

2 CRITICAL CONDITION - advanced deterioration of 
primary structural elements; fatigue cracks in steel or 
shear cracks in concrete may be present or scour may 
have removed substructure support; unless closely 
monitored it may be necessary to close the bridge until 
corrective action is taken.

1 “IMMINENT” FAILURE CONDITION - major  
deterioration or section loss present in critical structural 
components or obvious vertical or horizontal movement 
affecting structure stability. Bridge is closed to traffic, 
but corrective action may put back in light service

0 FAILED CONDITION - out of service; beyond 
corrective action

Table 2: Condition Ratings from FHWA-PD96-0016

Bridge Condition 
Rating

Lowest Rating from 
items 58-61

Good Greater or equal to 7

Fair Rating of 5 or 6

Poor Less than or equal to 4

Table 1: Bridge Condition Rating Definitions6

Figure 2: Percentage of Bridges by Type (full NBI database) Figure 3: Percentage of Bridges by Type (since 1970)
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NATIONAL BRIDGE INVENTORY DATABASE

The National Bridge Inventory (NBI) 2 website 
includes background documents describing the 
data, data files for direct download, as well as 
a link to the LTBP InfoBridge Web Portal 5 as a 
tool for data queries and analytics. The data 
used in this study comes from direct download 
of data up through 2020. Data is entered in 
the NBI by the states following a code guide 
(FHWA-PD-96-001) 6. Beginning with the pub-
lication of the Pavement and Bridge Condition 
Performance Measures final rule 7 in January of 
2017, the overall bridge condition includes three 
categories: Good, Fair and Poor. 

The bridge condition rating is based on the lowest 
of the condition ratings for four items: Deck, 

Superstructure, Substructure, or Culvert (items 
58-61 in the database) as shown in Table 1.  
The numerical condition ratings for the four 
items are defined in Table 26. A significant item 
to note is that since the lowest rating controls 
the overall rating, the segmental superstructure 
may not be the item in poor condition.

DATA PRESENTATION AND DISCUSSION

This section presents figures that illustrate 
bridge condition ratings by bridge type and 
year of construction. The 2020 NBI Database 
includes 618,451 bridges with the breakdown 
of percentages by type shown in Figure 2. Of 
these bridges, 453 (0.07%) have been  
identified as segmental concrete bridges. 
Since the first segmental bridge did not appear 
in the database until nearly 50 years ago, a 

more representative comparison considers 
all bridges in the inventory built after 1970 as 
shown in Figure 3. While the overall number 
of segmental bridges is only 0.12% of the 
inventory since 1970, this is over a 70%  
increase over that shown in Figure 2. Likewise, 
other prestressed concrete structures increase 
as a percentage of the total population in this 
time frame. 
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I-5 Antlers Bridge Replacement, California 
Photo Courtesy of Caltrans
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Figure 4: Percentage of Bridges Rated Poor by Type (since 1970)

Considering all bridges from 1970 to 2020, the 
percentages broken down by type are shown in 
Figure 4. Given the percentages shown of the 
type breakdown in the NBI database in Figure 
3, several materials are overrepresented in the 
poor category in Figure 4: steel (combined 
steel, steel continuous), wood/timber, and all 
other. Non-prestressed concrete (concrete, 
concrete continuous) and prestressed concrete 
(prestressed, prestressed continuous, segmental) 
have lower percentages of poor ratings than 
their percentages of the total bridge population. 
Specifically, segmental bridges represent 
0.03% of the poor ratings of bridges since 
1970 compared to their percentage (0.12%) in 
the full dataset since 1970. 

Another way to visualize the condition ratings of 
bridge inventory since 1970 is shown in  
Figure 5. This figure breaks down the percentage 
of bridges in each of the three categories (Good, 
Fair, Poor) within the total number by type. The 
chart is ordered with bridge types having the 
largest percentages of Poor ratings listed first and 
the total breakdown for all bridges at the bottom. 
In this figure, the red bar (Poor condition) percent-
age is the equivalent of 3 out of 453 bridges for 
segmental bridges whereas concrete continuous 
bridges with a similar percentage of Poor ratings 
represents 452 bridges out of 37,464 bridges. 

Figure 6 shows the percentage of Poor ratings 
for the two major materials (steel and concrete) 
with all types combined with construction 
dates since 1970. While concrete makes up 
more than 70% of all bridges, there were 
4,641 in poor condition. By contrast, steel 
accounts for just 24% of bridges built since 

1970 but there are 4,349 in poor condition. 
These figures represent the longevity and 
overall lack of deterioration of segmental 
concrete and prestressed concrete bridges in 
the inventory relative to other bridge types.
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Figure 5: Condition Breakdown by Type (since 1970)
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Figure 6: Comparison of all Steel and 
Concrete Types by Percent of Total and 
Percent of Poor Ratings (since 1970)
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Bridge of Honor, Between Pomeroy, Ohio & Mason, West Virginia 
Photo  Courtesy of URS/David Lawrence
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John F. Kennedy Memorial Causeway, Texas.  
Photo Coutesy of Brian Merrill 

Pine Valley Creek,  California 
Photo  Courtesy of George J Janczyn

SEGMENTAL BRIDGES RATED AS POOR 

Three segmental bridges in the inventory 
were rated as poor in the 2020 NBI data. Each 
is listed below with additional information to 
provide context to the rating. 

The West Seattle Bridge in Washington 
State (NBI: 85302000000000) The poor  
condition rating was due to premature cracking 
of the bridge that was identified as early as 
2013 and then began accelerating in 2020. 

More about this bridge can be learned from 
the Case Study found in the Summer 2022 
issue of ASPIRE magazine8. Quoting from 
this article “the primary cause of the cracking 
was that the bottom continuity posttensioning 
anchorages were not adequately distributed 
within the spans, which created local and 
global tensile stress issues. Therefore, the 
root causes of the observed cracking were 
the local effects of concentrated anchorages 
of the bottom continuity post-tensioning 
tendons, inadequate detailing of the bottom 

slab reinforcement at those anchorages, and 
limited understanding or sophisticated tools 
to predict time-dependent effects.”

The Albemarle Sound Bridge in 
North Carolina (NBI: 1870015)

The condition rating for this bridge is 
controlled by the substructure and is due 
to findings from an underwater inspection. 
As such, the “poor” condition rating is not 
directly related to the segmental construction 
of this bridge.

The Parrotts Ferry Bridge in California 
(NBI: 32C0076) was also shown to be in poor 
condition in the 2020 data. This structure was 
built in 1978 and has been retrofitted due to 
excessive deflection at mid-span in the main 
span. Details on the root cause of the issues 
are not available in a reference document.

PERFORMANCE OF OLDER SEGMENTAL BRIDGES 

As the first segmental bridges in the U.S. 
begin turning 50 years old, it’s worth looking 
back on the performance of some of these 
first-generation structures. It’s worth noting 
that significant improvements in the design 
techniques, construction materials and  
processes have occurred in the ensuring  
years since these were built.  

The John F. Kennedy Memorial 
Causeway in Texas (NBI 161780061702026. 
ASBI 335) was built in 1973 on Park Road 22 
over the Gulf Intracoastal Waterway in Nueces 
County. This was the first precast balanced 
cantilever segmental bridge in the U.S. In 
2020, the NBI data indicate this bridge is in 
“fair” condition. The deck, superstructure and 
substructure were given a condition rating of 
6. This is considered satisfactory. For a bridge 
that is approaching 50 years old in a marine 

environment, this is excellent performance.  
In addition to the routine NBI inspection,  
the Texas Department of Transportation  
commissioned a much more in-depth inspection 
and appraisal of this structure which found 
very few defects. 

The Pine Valley Creek Bridges in  
California (NBI 57 0692L and 57 0692R. ASBI 3 
and 365 respectively) are twin structures built in 
1974 in San Diego California and carry Interstate 
8 over Pine Valley Creek. These were the first 
cast-in-place balanced cantilever segmental 
bridges in the U.S. In 2020, the NBI data indicate 
these bridges are both in “good” condition. The 
deck, superstructure and substructure were all 
given a condition rating of 7 for both bridges. This 
is “good condition” and is outstanding for bridges 
that have been carrying interstate traffic on a 
daily basis for nearly 50 years.
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I-95/I-295 North Interchange, Florida 
Photo  Courtesy of Ray Stanyard Photographer

A NOTE ABOUT THE ASBI DATABASE

As mentioned previously, ASBI has endeavored  
to create a complete list of the known segmental  
bridges reflected in the National Bridge 
Inventory Data. ASBI’s numbering scheme 
is not inclusive. Some ASBI numbers have 
been dropped as structures were identified 
as duplicates or positively verified to not 
be of segmental construction despite their 
NBI coding. In addition, a few structures are 
numbered in an X.1 and X.2 fashion. This is 
to identify so called “border bridges”. That is, 

bridges between states that are reflected in 
the inventory of each state. There are some 
border bridges that are not shown in this man-
ner because the border bridge is only reflected 
in the NBI data as belonging to a particular 
state. Additional access to the ASBI dataset, 
which include updates, can be found through 
the ASBI website.

CONCLUSIONS

The data from the National Bridge Inventory 
(NBI) 2 through 2020 shows that concrete 
segmental bridges continue to perform well. 
Of the 453 segmental bridges in this study, 
only 3 were rated as Poor. Bridges constructed 
from steel (both steel and steel continuous 
types) over the past 50 years have a higher 
percentage of structures rated as Poor. It is 
reasonable to conclude that a properly main-
tained segmental concrete bridge can exceed 
a service life of 100 years, resulting in low 
life-cycle costs.
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APPENDIX A
NBI Inspection Data for Concrete Segmental and 
Cable-Stayed Bridges Listed Alphabetically by State
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APPENDIX B
NBI Inspection Data for Concrete Segmental and Cable-Stayed 
Bridges Listed Chronologically by Year Built
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San Francisco-Oakland Bay Bridge, California 
Photos Courtesy of  T.Y. Lin International
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