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29.1 Aesthetics in Concrete Bridges

29.1.1 Introduction

Many important factors collectively contribute to the aesthetic appeal of a bridge. Both the design and
construction play key roles in achieving aesthetic qualities. This chapter explores various topics regarding
the development of aesthetically pleasing, long-span prestressed concrete bridges. The focus for long
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spans is on the use of concrete segmental box girders to achieve sizeable spans and versatility of form.
Bridge design and construction represent more than simply providing a transportation link between two
points. Communities want bridges that are visually pleasing, reflective of their place, and sensitive to the
environment. Additionally, the public wants construction projects to be completed quickly and to min-
imize disturbance to the already congested traffic. These increased expectations are combined with public
agencies’ need for economical construction due to limited funding. Designers and builders are responding
to these needs and desires by becoming more innovative in their approach to bridge design and con-
struction. Aesthetics, economy, environmental sensitivity, and sustainability are being combined with
function and constructability to provide new bridges that satisfy these expectations.

29.1.2 Bridge Aesthetics

Bridge aesthetics are born out of design efficiency and sensitivity to visually pleasing details. Bridges are
created with a sizeable investment of funds with the idea that a new landmark bridge will stand the test
of time physically as well as visually. The bridge leaves an impression, and that impression remains for
as long as the bridge remains, so bridge designers owe it to the community to create something that is
beautiful. The first step is to solve the technical challenges. Many important decisions are involved in
creating an economical solution, and the initial decisions form the framework of structural efficiency
that ultimately leads to the final aesthetic opportunity, with the remainder of the details building upon
the initial functional solution. With a concentrated effort on efficient design and construction, the bridge
aesthetics can be achieved within the context of the expected construction costs and often at a cost savings.

29.1.3 Signature Design

By approaching bridge design as creating a work of art, a signature design is born. The value of bridge
aesthetics is found in the iconographic power that translates into economic development and sustain-
ability within the landscape and context of the site. Each bridge site is unique. Similar design approaches
may be utilized, but to create a landmark everything unique to that location must be explored and
embraced to create a one-of-a kind signature design that becomes a community landmark.

29.1.4 Definition of Design Principles

Aesthetically pleasing bridge design has four basic requirements:

• It must be functional.
• It must be economical.
• It must be culturally satisfying to the community.
• It must exist in harmony with the environment.

Design principles that guide a designer’s attempts to satisfy these requirements include establishing a
theme, blending shapes, creating shadows, using appropriate textures and colors, and incorporating native
materials and feature lighting. Establishing a theme reflective of the local community is a unifying element
for all bridge components. The bridge alignment and shapes combine to form the overall aesthetic appeal
of a bridge. The shape and contours of the bridge create shadows that provide depth and varying
expressions as the natural light evolves throughout the day. Color, texture, and the use of native materials
further enhance the visual interest of the bridge structure. A nighttime signature may be created through
the use of aesthetic lighting. Other design details, such as appropriate landscaping, can create a seamless
connection between the bridge and the site.

Examples of bridges that have achieved exceptional aesthetics, as judged by numerous award juries,
are the I-275 Bob Graham Sunshine Skyway Bridge in Tampa, Florida (Figure 29.1); the Natchez Trace
Parkway Arches near Nashville, Tennessee (Figure 29.2); and the Blue Ridge Parkway Viaduct around
Grandfather Mountain, North Carolina (Figure 29.3). All three were selected by the National Endowment
for the Arts to receive the coveted Presidential Design Award. 
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FIGURE 29.1 Bob Graham Sunshine Skyway Bridge has a 1200-ft main span and carries I-275 across Tampa Bay,
Florida; the bridge was the recipient of the 1988 Presidential Design Award.

FIGURE 29.2 Natchez Trace Parkway Arches has a 582-ft main span and is located outside of Nashville near Franklin,
Tennessee; the bridge was awarded the 1995 Presidential Design Award.

FIGURE 29.3 The Blue Ridge Parkway Viaduct has 180-ft spans and wraps around Grandfather Mountain in North
Carolina; the viaduct was the recipient of the 1984 Presidential Design Award.
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29.2 Conceptual Design

The conceptual design phase of a bridge project provides the necessary groundwork for the best aesthetic
opportunity. The overall alignment and geometry are established at this time, in addition to determining
span lengths and the structural depth and dimensioning of superstructure and substructure elements.
These project elements are determined based on an analysis of the site and determination of the most
appropriate bridge type to create both a functional and a visually pleasing bridge. The conceptual design
must call on engineering judgment and an understanding of how to best optimize construction to
properly balance economy, functionality, and lasting visual quality. Experience has shown that superior
bridge aesthetics can be achieved at reasonable construction costs, and, in fact, efficient designs can result
in costs savings. Aesthetic form follows well-designed function. An example of this is the Natchez Trace
Parkway Arches project (Figure 29.4), which was completed for $11.3 million in 1993. The functional
requirement of spanning the valley resulted in a long-span arch structure with a 582-ft span. To develop
a modern and open design, the vertical spandrels typically seen in traditional arches were removed,
resulting in the superstructure load being translated to the arch at one expanded platform at the top.
Traditional methods of precast balanced cantilever construction were used for the superstructure. The
arch itself was comprised of precast segments built in a cantilever fashion from the foundations using
cable supporting technology until the arch was connected in the center. By addressing components of
the bridge separately and yet together, a total system can be developed founded on known methods of
construction and creating a unique design (Figure 29.5).

Efficiency, as well as pleasing aesthetics, may be achieved through consistency in design elements and
shapes. A uniform appearance among the bridge elements is important and may be accomplished through
consistency in form, line, and pattern. The lines of a structure draw a viewer’s eye from one form to
another which, when done well, creates visual continuity. One way to achieve this is by using the same
superstructure cross-section for the full length of the bridge. Two primary benefits emerge: a more
aesthetically pleasing appearance and increased efficiency during construction due to the repetition of
form. An example of this approach is the Chesapeake and Delaware Canal Bridge near St. Georges,
Delaware (Figure 29.6). The superstructure was designed such that the same cross-section shape could

FIGURE 29.4 The Natchez Trace Parkway Arches bridge demonstrates efficient design resulting in economical
construction.
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be used for the 150-ft approach spans as well as the 750-ft cable-stayed main span. To create the cable-
stayed main span, a precast delta frame was introduced to tie the two superstructure box girders together
and house the cable stay anchorages below the deck level. The economical benefits were demonstrated
by the low bid of $59 million that was within budget and $6 million less than the alternative design.

29.2.1 Alignment

Generally, bridge alignments are influenced by existing roadway networks, although some opportunities
arise when new transportation corridors are created. Whether the bridge is a replacement structure,
parallel structure, or new structure, it must fit within the roadway system. The specific alignment

FIGURE 29.5 During construction, proven construction techniques combine to create a unique design.

FIGURE 29.6 The Chesapeake and Delaware Canal Bridge in Delaware uses repetition of form and construction.
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determined for the bridge will consider grades and elevations of existing and proposed roads, the terrain
it will traverse, and what features the structure crosses, such as bodies of water, roadways, railroads, or
other existing and proposed site constraints. Bridge alignment has the first and most profound effect on
the overall approach to the bridge design and aesthetics. The length of the structure, especially the length
of the visually dominant main span, will dictate the type of structure and method of construction that
are most suitable. Alignment and location of the bridge will affect many aspects of construction such as
how materials are delivered, whether erection will take place over traffic or over an active navigational
channel, or if environmentally sensitive areas will require another level of special care. These and all
aspects of construction must be considered during alignment determination.

29.2.2 Span Length

In addition to the overall bridge length, the individual span lengths of a bridge are based on the
alignment, existing site constraints, and potential construction methods. Span lengths are determined
after the overall length and alignment have been established and existing site constraints identified. Unit
configurations are also established to create a continuous structure of several spans to reduce the number
of expansion joints. The various combinations of construction methods, span lengths, and unit con-
figurations are evaluated to determine the most feasible alternative; for example, when establishing span
lengths for concrete balanced-cantilever construction, side span lengths should be set at 60% of the
main span length. The Smart Road Bridge (Figure 29.7) near Blacksburg, Virginia, is a 1984-ft-long
bridge of one continuous unit that consists of three interior spans of 472 ft each with side spans of 284
ft. The goal in establishing the span length is to determine the optimal span length and consistently
utilize this length throughout the project, as much as possible. This will increase the efficiency of the
project by introducing repetition into the construction operations, resulting in economical construction
costs. The balanced and repetitive span lengths also provide continuity in appearance, resulting in
visually appealing structures. Span length, in concert with structure depth, is the single most important
aspect of establishing the aesthetic quality of a bridge; it sets the stage for the overall appearance of the
structure and how it flows into its visual environment.

FIGURE 29.7 The long spans of Virginia’s Smart Road Bridge provide for open views of the valley; the bridge was
built via balanced cantilever construction.
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29.2.3 Structural Depth
Many variables go into determining structural depth. Typically, maintaining a constant box girder depth,
as well as a constant cross-section, will greatly simplify casting and erection operations, thus reducing
construction costs. To determine the appropriate structure depth, the bridge engineer must evaluate all
spans and units to determine the governing conditions and minimum structural depth required. This is
accomplished in combination with addressing the required vertical clearances. For longer span bridges,
however, it is often more economical to vary the depth of the superstructure instead of maintaining a
constant depth. A deeper box girder section is required to resist the higher forces closer to the piers,
while at midspan a shallower section is adequate to resist the lower forces. The structural depth, therefore,
is often gradually decreased over the length of the span to minimize quantities and to reduce the weight
of the structure. This can be achieved with graceful, sweeping curves that will enhance the visual appeal
of the structure by making it appear more slender and elegant. An example of this is the Four Bears
Bridge (Figure 29.8) near New Town, North Dakota, which has 316-ft spans and a variable superstructure
depth ranging from 16 ft, 7 in. at the piers to 7 ft, 7 in. at midspan.

29.2.4 Span-to-Depth Ratio

Determining an ideal span-to-depth ratio is an essential factor in the overall aesthetic appearance of the
structure. It influences the visual impact of the structure within the surrounding landscape. Many options
exist that can optimize the structural efficiency of the superstructure box girder cross-section while creating
an elegant structure. Creating the most aesthetically pleasing combination of span length and superstruc-
ture depth is often an iterative process. Based on experience, span-to-depth ratios ranging from 20 to 30
will result in superior aesthetics. A span-to-depth ratio of 15 on uniform spans is also considered visually
appealing, but less than 15 is not preferable. The Victory Bridge (Figure 29.9) in New Jersey incorporates
a 440-ft precast segmental main span with a variable-depth superstructure. The span depth varies from
21 ft at the main piers to 10 ft at the center span, resulting in a span-to-depth ratio of 22. The 150-ft

FIGURE 29.8 Four Bears Bridge in rural North Dakota has a variable depth superstructure for 316-ft spans following
a uniform pattern for construction efficiency.
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approach spans have a constant depth of 9 ft, resulting in a span-to-depth ratio of 15. Long-span girder
bridges present interesting opportunities. As noted in Section 29.2.3, as the span increases, the magnitude
of the forces near the piers normally requires variation in structural height. When clearance requirements
allow, a circular variation in structure depth is more aesthetically pleasing than a linearly varying structure
depth. An example of such an approach is the Wabasha Freedom Bridge (Figure 29.10) in St. Paul,
Minnesota. This bridge has a 400-ft span with a 20-ft-deep section at the pier and an 8-ft-deep section at
midspan, resulting in a span-to-depth ration of 20 and a gradually varying, long sweeping curve.

FIGURE 29.9 A high span-to-depth ratio results in structures that have elegant proportions. The Victory Bridge
(440-ft main span) over the Raritan River in New Jersey serves as an excellent example.

FIGURE 29.10 The Wabasha Freedom Bridge in St. Paul, Minnesota, achieves a span-to-depth ratio of 20 and
demonstrates that varying the depth of the superstructure creates pleasing shapes.
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29.3 Environmental Sensitivity

29.3.1 Protecting the Natural Environment

Innovative methods of construction have been developed to protect the natural environment while
providing necessary transportation infrastructure. A section of the Blue Ridge Parkway around Grand-
father Mountain in North Carolina (Figure 29.11) challenged engineers for years due to the environ-
mentally sensitive ecology of the area. This obstacle was overcome by erecting a precast concrete segmental
bridge utilizing top-down construction. Starting at the abutment, the eight-span continuous viaduct was
built in a unidirectional progressive cantilever (Figure 29.12). The segments were delivered by truck over

FIGURE 29.11 North Carolina’s Blue Ridge Parkway Viaduct was built from the top to protect the sensitive envi-
ronment so the mountain’s owner would allow construction of this important link.

FIGURE 29.12 A progressive unidirectional cantilever, from above, protected the mountain during construction.
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the completed structure as it advanced and was progressively post-tensioned in place. Other challenges
that had to be overcome included the rugged terrain, being 4400 ft above sea level, and the unusually
complex alignment geometry with tight horizontal curves that reverse direction. The piers were also
constructed from the top down by constructing the cantilever toward the next pier and then reaching
out and down to construct the pier with precast segments. The precast pier segments were then delivered
across the completed deck to the edge of the cantilever span, lowered into position, and vertically post-
tensioned in place.

The Glenwood Canyon Bridges (Figure 29.13) along Interstate 70 west of Denver, Colorado, are other
examples of structures built in an environmentally sensitive area. Five bridges demanded an innovative
approach in design and construction to meet the environmental restrictions in the terrain of the canyon.
With the Colorado River on one side and mountain cliffs on the other, the construction was confined.
A precast concrete segmental bridge was designed for the location, with the precast box girders being
trucked to the erection site and delivered over the completed bridge deck. Temporary erection trusses
were used to support the segments in each span during construction until the longitudinal post-tension-
ing could be stressed to make the spans self-supporting. The trusses were temporarily supported from
the permanent piers, thus eliminating the need for falsework, which would have damaged the existing
landscape. Once a span was completed, the trusses were launched forward to the next span location from
above, avoiding impact to the sensitive ground below. These two projects are examples of what may be
accomplished with existing, proven construction techniques. Preserving the environment and enhancing
the natural landscape are outcomes of thoughtfully evaluating the bridge design and construction meth-
ods during the conceptual design stage.

29.3.2 Context-Sensitive Design

Construction of a bridge should preserve and protect the existing environment and visually complement
the site. Designing bridges that reflect the environment and the spirit of the communities they serve
generates community pride and results in a bridge that becomes a timeless landmark and a legacy left to
future generations. The Four Bears Bridge near New Town, North Dakota, spans Lake Sakakawea on the
Fort Berthold Indian Reservation. This award-winning bridge was designed using the Federal Highway
Administration’s (FHWA) Context-Sensitive Design (CSD) process, defined as “a collaborative, interdis-
ciplinary approach that involves all stakeholders to develop a transportation facility that fits its physical
setting and preserves scenic, aesthetic, historic, and environmental resources, while maintaining safety and
mobility. CSD is an approach that considers the total context within which a transportation improvement

FIGURE 29.13 Protecting Glenwood Canyon in Colorado was a top priority during the design and construction of
its first five bridges.
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project will exist.” For the Four Bears Bridge, CSD was accomplished through regular meetings between
the North Dakota Department of Transportation (NDDOT), the design team, the Three Affiliated Tribes
(TAT), and the six communities that comprise the Fort Berthold Indian Reservation. Details of the project
were presented to members of the TAT, and volunteers were solicited to form a Cultural Advisory Com-
mittee (CAC) to bring Native American guidance to the CSD process. The initial purpose of the CAC was
to develop a project theme. Other project components were determined through a 2-day FIGG Bridge
Design Charette™ (public workshop) to further implement CSD. The design charette provided stakehold-
ers with a formal decision-making process that considered their preferences and allowed prioritization of
the following bridge elements: roadway lighting, aesthetic lighting, pier shapes, traffic railing, pedestrian
railing, bridge profiles, sidewalk linear library, bridge end treatments, and bridge color and textures. The
result is a celebrated, aesthetically pleasing structure that is in context with its environment and a source
of pride for the surrounding communities.

29.4 Construction Methods

Concrete segmental bridges for long spans are typically erected using the span-by-span or balanced
cantilever construction methods. Determining the method of construction and bridge type requires
taking into consideration the required span length and the existing site constraints, such as environmental
restrictions, existing traffic, bodies of water, or limited right of way. The owner’s required schedule may
also dictate one method over the other, while the contractor’s equipment or the size of project may also
be determining factors. The advantages and disadvantages of various approaches must be analyzed early
in the conceptual design phase to determine the best one. For particularly large or complex projects,
both span-by-span and balanced cantilever methods may be utilized. This may speed construction by
allowing the simultaneous erection of spans at different locations of the project. Construction of the
Victory Bridge in northern New Jersey, for example, was accomplished by erecting the approach spans
with span-by-span construction while simultaneously erecting the main span using balanced cantilever
construction (Figure 29.14). This expedited the construction schedule, which was a major goal of the

FIGURE 29.14 Span-by-span erection of the approach spans expedited completion of New Jersey’s Victory Bridge.
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New Jersey Department of Transportation. For the superstructure of AirTrain JFK (Figure 29.15), both
methods were employed. Span-by-span was used primarily to speed up the process, and balanced
cantilever construction was applied to a small number of longer spans and spans with tight horizontal
curvature. Both the span-by-span and balanced cantilever construction methods have been used success-
fully in the industry and are customary; however, advances in technology and equipment continue to be
made. For all projects, a contractor may opt to use unique means and methods that may differ from the
assumptions made by the design engineer during the design phase. In these circumstances, further
construction analysis is required to verify the design under the revised construction loadings. A descrip-
tion of span-by-span construction follows. A detailed description of balanced cantilever construction,
for both cast-in-place and precast concrete, can be found elsewhere in this book.

29.4.1 Span-by-Span

The span-by-span method of construction was developed to construct long bridges with repetitive span
lengths, with construction taking place at deck level without the use of extensive falsework. It is typically
accomplished using a truss or pair of trusses supported by the bridge piers. Segments are delivered to the
site and placed on the erection truss. A winch brings the segments to their final location. When all segments
are in place, temporary blocking is placed across the closure joints, and a nominal prestress force is applied
to ensure tight fit of all the precast segments. Closure joint concrete is poured, longitudinal duct work
secured, and post-tensioning tendons threaded and stressed. The construction cycle is completed when
the assembly trusses are advanced to the next span. This is a quick and efficient method of construction
for precast concrete segmental bridges and is ideal for straight or curved bridges. It requires less prestressing
steel than balanced cantilever construction because no cantilever stresses occur during construction.

Precasting offers the advantage of the simultaneous casting of segments off-site, while the foundations
and piers are constructed on-site. A casting yard may be established in close proximity or where land
and easy access for segment delivery are available. Segments are cast in controlled, factory-like conditions
that produce high-quality products and consistent results for material strength, geometry control, and
rebar placement. When the concrete has been satisfactorily cured and ready for erection, segments may

FIGURE 29.15 AirTrain JFK, the light rail system around New York’s JFK Airport, was erected utilizing both span-
by-span and balanced cantilever construction methods to achieve an aggressive schedule.
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be delivered from the casting yard to the project site by barge, truck, or segment haulers, depending on
the contractor’s equipment and the proximity of the casting yard to the project site. Pier segments can
also be precast and delivered in the same manner. Depending on site constraints (limited right of way,
traffic maintenance, or environmental restrictions) and contractor equipment, segment delivery and
placement on the truss may be accomplished in several different ways. If construction is limited to top
down, trucks can deliver segments over the newly completed structure that are then placed on the truss
with a crane that moves along the progressively completed superstructure. Where at-grade access is
permitted, a ground-based crane can pick segments from delivery at-grade and place them on the truss.
Barge-mounted cranes may be utilized if the bridge is over navigable water.

29.4.2 Cable-Stayed Bridges

Long spans may be accomplished economically with a cable-stayed bridge design and may be either
precast or cast in place. The length and depth of the span determine the number and size of pylons and
cables, as well as the geometric configuration of the cables and segment lengths. In this type of construc-
tion, the preferred length of the back spans is half the length of the main span. In some situations,
however, this is not possible due to existing conditions, geometry, or other site constraints. This results
in asymmetrical designs that require compensation for the unequal span lengths by providing additional
superstructure weight to balance the spans or by using other creative engineering solutions.

Precast segmental cable-stayed construction is a special subset of precast cantilever construction. The
Chesapeake and Delaware Canal Bridge in Delaware has a 750-ft main span that was built via unidirec-
tional cantilever using permanent cable stays and precast delta frames (Figure 29.16). The single plane

FIGURE 29.16 Precast delta frames between the parallel box girders transfer forces from the superstructure to the
cable stays.
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of 16 cable stays at each pylon supports the main span, creating a graceful appearance that blends the
structure into the landscape. The pylons were cast in place in 10-ft lifts with cable stays initiating at the
third lift above the roadway. The saddle cable stay pipe that runs through the pylon transfers the forces
from the stays down through the pylon and into the main pier foundation. The cable stays anchor in
the precast delta frames at the deck level spaced at 20-ft intervals. The delta frames transfer loads from
the roadway segments to the cable stay system, allowing the same cross-sectional shape of the box girders
to be used in both the approach spans and the main span. The delta frames also connect the twin parallel
trapezoidal box girders of the main span into a single rigid cross-section. The approach spans were built
using span-by-span construction prior to erection of the main span  which allowed the delivery of main-
span segments over the newly constructed back spans. This, in conjunction with the use of crawler cranes
on both sides of the canal, allowed erection of the center span from above, with minimal disruption to
the navigational traffic in the canal. The main span was erected in cycles: erection of four precast segments,
erection of a precast delta frame, installation and stressing of a cable stay.

The Penobscot Narrows Bridge and Observatory (Figure 29.17) is the first cable-stayed bridge in Maine
and was built using the balanced cantilever method with cast-in-place form travelers. Form travelers are
forms that advance by a rail assembly that is affixed to the deck during construction. In this case, from

FIGURE 29.17 Form travelers on the cantilever tips were used to cast the superstructure in place for Maine’s
Penobscot Narrows Bridge and Observatory.
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each of the pylons a back-span segment was cast, then a main-span segment, following a typical cons-
truction cycle of launching the traveler into position; prealigning the formwork; placing post-tensioning
hardware, reinforcement, and precast struts; performing final alignment of formwork; casting the seg-
ment; performing a morning as-cast survey to verify geometry; stressing applicable post-tensioning;
stripping formwork; and launching the traveler into position to cast the next segment. Traditionally,
cable-stay strands have been stressed with large jacks that tension all strands simultaneously. On this
bridge a different approach was used to stress the cable stays. To work within the interior of the cast-in-
place box, monostrand stressing was used, where the strands were stressed one at a time. This requires
a significantly smaller and more portable jack and an analysis of the different strand patterns to determine
the appropriate sequence for strand stressing.

29.4.3 Urban Environments

Meeting the transportation demands of providing greater roadway capacities within restricted urban
corridors requires specially tailored solutions. Some of the most challenging expansion situations may
be solved by building up within the existing right of way, instead of out with more lanes at-grade. Building
within the existing medians and shoulders eliminates the high expense and difficult task of obtaining
new right of ways from major commercial and residential properties to expand facilities at-grade. The
use of concrete segmental box girders allows for slender pier shapes and a small groundline footprint,
thus maximizing the available space within the existing corridor. Another benefit of this solution is that
when additional capacity is added over existing at-grade traffic signalized intersections are maintained
and traffic above moves uninterrupted. This removes through traffic from the at-grade facility, reducing
congestion and allowing the local at-grade traffic to reach their destinations more easily.

One example of this approach is the elevated toll road that was constructed within the median of the
existing Lee Roy Selmon Crosstown Expressway (also known as State Road 618) in Tampa, Florida (Figure
29.18). To add the necessary capacity to the existing four-lane, divided, limited-access toll road without
expanding the footprint of the highway, the Tampa–Hillsborough Expressway Authority developed an

FIGURE 29.18 Utilizing the existing median for an elevated structure solved commuter congestion in Tampa, Florida.
Piers use 6 ft of space in the median to carry three lanes of traffic above.
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innovative vision of an elevated structure to carry reversible express lanes. Traffic congestion is highly
directional, as 80% of the morning traffic is westbound into Tampa, and 75% of the evening traffic is
eastbound, headed out of the city. Reversible lanes were seen as an efficient means of providing the
additional capacity when and where it was needed most. This innovative structure provides the capacity
of six vehicle lanes within the 6-ft footprint of the piers. This structure was constructed while existing
traffic remained in operation and was accomplished within the existing right of way.

A 2.3-mile section of the AirTrain JFK, the light-rail system for the JFK Airport, was built in the existing
median of New York City’s Van Wyck Expressway, an extremely congested six-lane highway closely
bordered by residential and commercial properties (Figure 29.19). The erection methods and four
erection trusses allowed construction to proceed with minimal disruption to traffic. An average of 2.5
spans 125 ft long were completed weekly within the median. At 7 ft, 8 in., the bases of the piers creatively
utilize the space provided by the 10-ft median.

Interstate 110 in Biloxi, Mississippi, incorporated both span-by-span and balanced cantilever con-
struction for its bridges so it could thread its way through the urban environment and over traffic (Figure
29.20). The interstate runs through a developed urban area, wraps around existing buildings, and
maintains the integrity of established neighborhoods. This was accomplished by utilizing construction

FIGURE 29.19 Span-by-span erection was completed in the median of the Van Wyck Expressway, where over 160,000
vehicles pass each day.
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systems that did not interfere with day-to-day traffic flow to provide aesthetically pleasing bridges. Using
precast concrete segmental construction and slim piers, the bridges were built in existing or limited rights
of way and over U.S. 90, a major tourist route that follows the Gulf Coast shoreline. 

29.5 Concrete Bridge Shapes for Construction

When designed appropriately, the overall bridge form, superstructure, and substructure shapes connect
seamlessly. They are in harmony with each other, and the eye flows naturally across the structure and its
landscape. When forming the final sculptured shapes of bridge elements, it is important to fully consider
how the shapes will integrate into the overall visual experience by taking into account the following: how
light will interact with the structure, whether or not aesthetic lighting is going to be included in the
project, the appropriate use of color and texture for the location, who will view the bridge, and from
what vantage points the bridge be seen. Determining the final aesthetic details in the shaping of the
superstructure and piers will create lines, patterns, and shadowing effects that can more completely
convey the theme of the structure and be a sustainable design for the context of the site.

29.5.1 Superstructure Shape

The basic overall dimensions of the superstructure are based on structural requirements. For the 17th
Street Bridge in Fort Lauderdale, Florida (Figure 29.21), the precast concrete segmental approaches to
the bascule main span consist of a closed box shape with sloping vertical webs. The shaping of a closed
box girder was selected for its inherent visual appeal, derived from the smooth surfaces of continuous
flat planes, while the cantilever wings at the top of the box section provide openness underneath and
pleasing shadow effects. There are long spans over land on both sides of the river connecting to the main
span crossing the Intracoastal Waterway. Additional landscaping, aesthetic lighting, and hardscape ele-
ments beneath these land spans have created new public gathering places. The sculptural shapes of the
bridge and the smooth underside enhance these new parks and green spaces. Angular lines comprise the
superstructure cross-section of the Interstate 76 Susquehanna River Bridge near Harrisburg, Pennsylvania
(see Figure 29.25). The simple, crisp lines add to the overall aesthetic appeal of the structure. At night,
web-wall wash lighting, seemingly hidden within the lobe beneath the barrier rail, enhances the smooth
web walls. The superstructure cross-section of the Lee Roy Selmon Crosstown Expressway Expansion in
Tampa, Florida (Figure 29.22), contains curves in the webs and on the bottom soffit of the box that
contribute to its distinctive appearance. The curves and long cantilever wings in combination with the
height of the piers give the superstructure a slender appearance with shadowing. The curved lobes at the

FIGURE 29.20 Interstate 110 runs through downtown Biloxi, Mississippi, on an elevated structure.
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FIGURE 29.21 Clean lines and smooth undersides of the box girder superstructure enhance Fort Lauderdale’s 17th
Street Bridge approaches, which largely cross over land.

FIGURE 29.22 The unique box shape of Tampa’s Lee Roy Selmon Crosstown Expressway Expansion was an eco-
nomical answer to achieving aesthetic goals.
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corners of the soffit hide the bearings so the superstructure appears to have a seamless connection with
the piers. This unique shaping creates an elegant, sculpted structure. From a constructability perspective,
the overall cross-section shape remains the same throughout the bridge length to maximize the repetition
of casting and to allow the casting cells to be constant. Variable bridge deck widths were accommodated
by lengthening the cantilever wings as the bridge deck widens. This focus on constructability allowed
the bridge to be economically constructed with a special one-of-a-kind superstructure shape.

29.5.2 Pier Shape

The pier shape is another opportunity for a designer to distinguish the aesthetics and visual appeal of
the structure. The shape of the piers and their transition into the superstructure are key design features
that create interesting lines and shadows. Slender piers that have a relatively high height-to-width ratio
and taper at the top provide a graceful connection with the superstructure. An example is the pier shape
used on the San Antonio “Y” bridges that carry Interstates 10 and 35 in downtown San Antonio, Texas
(Figure 29.23).

In addition to satisfying the project design criteria, the overall cross-sectional shape of the pier should
be considered in light of how the pier relates to the superstructure shape and size, the context of its
environment, and the theme of the project. Simple shapes, such as an elliptical shape (Figure 29.24), can
provide a classic look. An elliptical shape, while visually pleasing, also provides the benefit of reducing
the drag coefficient of hurricane wind conditions such as in the case of the Bob Graham Sunshine Skyway
Bridge that carries Interstate 275 across Tampa Bay, Florida (see Figure 29.1). The twin elliptically shaped
piers used for the main span contribute to the overall aesthetic appeal of the bridge, but the shape was
primarily chosen because it best fulfills the design requirements for the bridge to be able to sustain
hurricane-force winds.

Main piers for long-span designs built in balanced cantilever are designed to provide structural stability
of the cantilevers during construction, as well as providing structural capacity under final service loads.
Often, unbalanced construction loads and wind loads, including hurricane winds, can require sizable
main piers; however, a functional and aesthetic solution can be developed with the use of twin walls.
Twin-wall, cast-in-place piers on the Wabasha Freedom Bridge in St. Paul, Minnesota (see Figure 29.10),
not only provide visual appeal but also were designed to help counter the unbalanced loads on the
foundations during balanced cantilever construction. The piers provided longitudinal flexibility com-
bined with stability for cantilever erection. The piers are integrated into the superstructure with reliefs
that reflect an Art Deco architectural style. The reliefs cast into the pier and the detailing at the super-

FIGURE 29.23 Subtly shaped piers carry Interstates 10 and 35 in San Antonio, Texas.
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structure hide the bearings at the interface. This style was also adopted for the details of stairways,
overlooks, walls, paths, and other features in the landscaped park areas to tie the entire project together.

In those situations where it is possible to eliminate bearings, a monolithic connection between the
pier and the superstructure may add to the aesthetics of the bridge. At the Smart Road Bridge near
Blacksburg, Virginia (see Figure 29.7), the pier faces continue vertically to intersect with the superstruc-
ture web wall, creating a fixed or monolithic connection between the piers and the superstructure. This
approach eliminated the need for bearings at the piers and adds an aesthetic feature to the elevation of
the bridge. In rugged environments, angular shapes blend in naturally with the mountainous terrain. An
octagonal-shaped pier was used to blend the Blue Ridge Parkway Viaduct into the rocky outcroppings
of Grandfather Mountain, North Carolina (see Figure 29.3 and Figure 29.11).

Visual interest may be created by the use of simple-cross sectional shapes in a cost-efficient manner.
Vertical articulations may be cast into a pier recess, producing a slender appearance through shadows.
Vertical lines created by casting a pier inset or by the cross-sectional shape itself may visually add to the
height of a shorter pier and create visual interest for those viewing the piers from below. At the Interstate
76 Susquehanna River Bridge (Figure 29.25), a stone pattern provides texture on the piers, reflecting the
stone on the nearby Pennsylvania Turnpike Commission building.

FIGURE 29.24 Elliptical pier shapes add aesthetics while reducing wind drag, an important consideration in hur-
ricane-prone areas (I-275 Bob Graham Sunshine Skyway Bridge).
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29.5.3 Underside Appearance

When designing a structure, it is important to consider all visual vantage points: pedestrians, passengers
in a boat passing beneath the structure, and passengers in vehicles driving underneath or beside the
bridge. All have unique views of the bridge and can appreciate different aesthetic features. One example
of specific aesthetic treatments that were used to enhance the visual appeal of the underside of a bridge
is for the piers of the Broadway Bridge (Figure 29.26), which crosses the Intracoastal Waterway in the
heart of downtown Daytona Beach, Florida. The bridge is viewed by boaters and pedestrians in the park
along the water, so particular attention was paid to the vantage point from these perspectives. Building
on the “Timeless Ecology” theme selected by the community, the elliptical piers are wrapped with a 10-
ft-tall glass mosaic tile mural of manatees and dolphins. The mural is rotated by 10° on each subsequent
pier, imparting a sense of movement to those who view the piers. Properly executed aesthetic lighting
enhances the pier shape and lights the murals in the evenings.

FIGURE 29.25 A stone pattern texture was used on the piers of Pennsylvania’s Susquehanna River Bridge to create
a linear accent.
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29.5.4 Creating Shadows

Shadows created by light interacting with the bridge features will vary with changing lighting conditions.
Unique effects will be experienced as the light source moves and the shadows it casts change; therefore,
features exposed to natural light will appear different at various times of the day as the sun moves across
the bridge site. When evaluating shadowing effects due to the contour and shape of the bridge compo-
nents, artificial nighttime lighting should also be evaluated, including both aesthetic lighting and roadway
safety lighting. Elements should not be considered independently, as the overall bridge shape and indi-
vidual superstructure and substructure shapes interact with each other to create ever-changing shadows.
The prominent component of shadowing for a bridge is the superstructure. Minimizing shadows for
elevated roadways may be accomplished with tall, slim piers to create a more open space for travelers
underneath and beside it. The view from underneath may be enhanced with longitudinal lines or patterns
cast into the superstructure that will produce an appealing shadowing effect. Changes in the superstruc-
ture cross-section through changes in the slope of the vertical web walls will also affect how shadows

FIGURE 29.26 Mosaic tile patterns on the piers provide visual interest for boaters under Florida’s Broadway Bridge.
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create the illusion of depth. Piers provide a great canvas for the creation of shadows. The use of vertical
lines on piers through recesses or curved or chamfered edges will make the pier appear slimmer and
more graceful or help the pier blend in with its environment. The pier cross-section of the Blue Ridge
Parkway Viaduct (Figure 29.27) around Grandfather Mountain has an octagonal shape, which was
enhanced with concave faces to create an effect of shadows, regardless of the direction of the sun.

29.6 Concrete Aesthetic Features

When the primary structural form has been determined for a bridge, specific details can be considered
to further enhance the aesthetics and develop the overall theme. The use of color, texture, native materials,
and other details of the aesthetic design can add greatly to the beauty of the structure, make it unique
to its community, and provide continuity between bridge elements. In some cases, it is these details that
define the structure.

FIGURE 29.27 Octagonal-shaped piers with concave surfaces help the piers of the Blue Ridge Parkway Viaduct blend
with the mountain.
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29.6.1 Introduction to Color and Texture

Advancements have been made in the aesthetic surface treatment of concrete in the last 10 to 15
years. Today, enhancing the appearance of concrete with color and texture is more economical and
feasible from a constructability perspective than ever before. With foresight, strong specifications,
and attention to construction operations, the color and texture of concrete can be lasting, low-
maintenance features that contribute to the aesthetics of a bridge. Color and texture can be achieved
in several different ways. The size and scale of the bridge or project area receiving color and texture
may dictate which method or product is best suited for that application based on location, access,
intricacy of the details, colors selected, availability of materials, and level of maintenance. It is
important to note that when color and texture are added to the design careful consideration should
be made as to how they will complement the overall shape of the bridge and bridge elements, lighting,
shadowing effects, and patterns.

29.6.2 Overall Bridge Color and Texture

A seamless and unified look may be achieved through application of a uniform color or colorization of
an entire bridge. How color is applied is based largely on the desired color, cost of labor and materials,
and access. Each method has advantages and disadvantages, and each should be explored in light of the
owner’s project goals. The natural gray color of concrete can be visually appealing. This color is most
attractive if consistency is maintained throughout via the use of single-source suppliers for aggregates,
sand, and cement. An example of where this was achieved is the elevated structures of the AirTrain JFK
in and around JFK Airport in New York (Figure 29.28). Specifications were developed to achieve a uniform
concrete color, despite three concrete mixing locations. The superstructure segments were precast off-
site in Virginia, the substructure elements were cast in place using concrete mixed off-site, and the
superstructure closure joints were cast in place using concrete mixed by hand on the bridge deck. All of
these elements have the same uniform color because specified materials and sources were used. If a lighter
shade of gray or white is desired, white cement may be used. The use of single-source materials and white
cement can potentially increase costs; however, it is a lifelong, maintenance-free method to achieve
consistency in color and enhance the visual appeal of the structure.

FIGURE 29.28 Consistent concrete color was achieved on New York’s AirTrain JFK, despite three mixing locations.
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Bridge coatings have been used extensively in the United States and can be manufactured in a wide
variety of custom colors. They are favored by some bridge owners not only for the aesthetic value in
achieving a uniform color and texture but also for their potential protective properties, as the coating
serves as a sealant in addition to providing a uniform color. The colored coating is applied when the
structure is nearly complete, much like paint.

Using colors similar to the surroundings of a bridge will help it blend in with the natural landscape.
A natural color and slight roughened texture were achieved by using black iron oxide in the concrete
mix which created a marbled appearance and helped the Blue Ridge Parkway Viaduct blend in with the
rocky terrain of Grandfather Mountain in North Carolina (see Figure 29.27). Color achieved through
the application of a coating can also be used to convey the theme of a project or help link the structure
visually with local architecture. The Wabasha Freedom Bridge located in downtown St. Paul, Minnesota,
was coated to blend with the cliff sides of the Mississippi River, adjacent to the bridge (see Figure 29.10).
Another example of the use of color is the pedestrian walkway of the Four Bears Bridge in North Dakota
(Figure 29.29). This primary transportation link to the Fort Berthold Indian Reservation has a wide
pedestrian walkway that showcases images important to each of the tribes in the Three Affiliated Tribes
who live on the reservation. Color patterns unique to each of the tribes are used in separate sections of
the walkway surface, and a unifying pattern was added between these unique sections.

Where vertical recesses are cast into the pier, the use of color, especially a contrasting color, can highlight
this area. The Lee Roy Selmon Crosstown Expressway Expansion in Tampa, Florida (Figure 29.30), has
a smooth sculptured superstructure complemented by slim, tapering piers that have a vertical recess that
follows the curved shape of the pier. Contrasting colors, achieved with a bridge coat, were selected for
the pier inset and for the exterior of the pier and superstructure. The project consists of two separate
structures: one in the more urban downtown Tampa area, surrounded by existing commercial properties,
and the suburban end of the project, which traverses water features and vegetation. For the urban area,
a light blue hue was selected for the exterior of the pier and superstructure and a contrasting off-white
color for the pier recess. In the suburban section, a bolder, metallic blue was selected for the pier recess
and the same off-white color was applied to the exterior of the pier and superstructure. The bolder,
metallic hue of blue was customized by the manufacturer to achieve a mirrored or glassy look. Natural
sunlight enhances this effect from different angles at various times of the day.

FIGURE 29.29 Patterns and colors important to the local Native American culture were used on the pedestrian
walkway of North Dakota’s Four Bears Bridge.
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Another method to consider in achieving overall color is concrete stain. If a soft tone is desired and
an irregular but overall color is ideal, then this is a viable method. Color achieved with this method
penetrates the concrete to a depth of approximately 1/8 to 1/4 in. The stain does not conceal surface
imperfections in the concrete; instead, it provides an overall tint to the surface. An example is the Interstate
70 Hanging Lake Viaduct (Figure 29.31), west of Denver, Colorado, where a light brown stain was used
to blend the structure with the canyon walls.

29.6.3 Opportunities for Aesthetic Treatments

When the structural form and overall bridge color and texture have been defined, opportunities for
localized aesthetic color and texture treatments can be explored. Some common areas for these types of
local applications include piers, pylons, and pedestrian walkways. These surfaces provide a canvas for
artistic expression and further development of the aesthetic theme of the bridge project. The Penobscot
Narrows Bridge and Observatory (Figure 29.32) has a theme of “Granite—Simple & Elegant,” which is
reflected in its obelisk-shaped pylons. Aesthetic details of the pylons include a 4-in. horizontal recess or
articulation at alternating 5- and 10-ft spacing. The pylons were cast in place with 15-ft lifts; thus, the
concrete was formed with articulations at construction lift lines that replicate the size of large blocks.
These recesses were also used to hide the construction joints, and they blend well with the actual granite
placed at the pylon base and observatory entrance, where the bridge is experienced on a human scale.
The corners of the obelisk are chamfered to create simple, clean lines. Below the deck, the chamfer is 12
in. and above the deck, the chamfer is 8 in., thus maintaining the scale of the pylon dimensions.

29.6.4 Use of Native Materials

The use of native materials can be explored as an opportunity to blend a structure with its natural
environment, convey an environmental or earthen theme, or develop community pride. An example of
this is the Smart Road Bridge in Blacksburg, Virginia (Figure 29.33), which contains Hokie Stone in the
pier recesses. Hokie Stone is acquired from a quarry owned by nearby Virginia Tech and is a stone that

FIGURE 29.30 Contrasting blue inserts in the center of the piers for the suburban section of the Lee Roy Selmon
Crosstown Expressway Expansion are appropriate in this Tampa neighborhood.

© 2008 by Taylor & Francis Group, LLC



Aesthetics in the Construction and Design of Long-Span Prestressed Concrete Bridges 29-27

FIGURE 29.31 A stain was used to blend the Hanging Lake Viaduct into Glenwood Canyon, Colorado.

FIGURE 29.32 The pylons of Maine’s Penobscot Narrows Bridge and Observatory are obelisk shaped and include
articulations that replicate large blocks of granite.
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is prominently used throughout the Virginia Tech campus. Use of the stone on the bridge provides a
visual link among the Virginia Tech Transportation Institute, the operators of Smart Road, and the
Virginia Tech campus, while adding visual interest by utilizing materials in the bridge that are consistent
with the mountainous environment.

29.7 Design Details

Bridge barrier rails, aesthetic lighting, landscaping, and other artistic details can increase the visual appeal
of a bridge. Additionally, functional project components such as the location of drainage appurtenances
and utilities should be considered for their visual impact.

29.7.1 Concrete Barriers/New Vistas

Crash-tested traffic barriers are required on bridges, and 32-ft-tall standard concrete barriers are typically
installed. Bridges frequently offer unique vantage points for the driver, opening new vistas when a new
crossing is higher than any existing site or offers a unique view. In situations such as these, where drivers
might appreciate a better view from the bridge, open railings that meet the required safety standards as
well as the typical solid concrete barrier have been utilized. As an example, the open railing on the Blue
Ridge Parkway Viaduct provides uninterrupted views of the surroundings.

FIGURE 29.33 The pier recesses of the Smart Road Bridge are faced with Hokie Stone.
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29.7.2 Drainage

When bridge deck drainage must be captured and not allowed to freefall onto the ground below, the
water is collected at deck level and piped to an appropriate discharge location. These piping systems,
although functional, often significantly detract from the appearance of a bridge; however, some inherent
aesthetic benefits may be derived from a closed box girder with regard to drainage. Stormwater runoff
may be collected on the bridge deck with curb inlets. Drainage piping from these inlets can be cast into
the wings of the box girder, concealing the piping within the concrete, to convey the water to an internal
stormwater piping system. This piping system can be designed integral to the pier and linked to an
underground drainage system, at-grade swale, or other stormwater treatment facility. Unsightly drainage
piping attached to the outside of the bridge structure can then be completely avoided. Pretreatment of
the stormwater by oil/water separators in the inlets and outfall into a natural filtration system, such as
a grassed swale, should be given great consideration not only to meet local, state, and federal requirements
but also to develop a project that is environmentally sensitive. The Lee Roy Selmon Crosstown Expressway
Expansion in Tampa, Florida, incorporated this type of a closed drainage system, eliminating unsightly
exterior pipes while efficiently draining the roadway.

29.7.3 Utilities

Utilities are often carried along bridges. A closed box girder offers advantages by allowing the utility
conduits to be carried within the internal core, hidden from view. Another benefit is that the utilities are
protected from the elements and easily accessible if repair or modifications are required. The primary
utility for any bridge project is electricity, which may be required for roadway lighting, interior box
lighting, or exterior aesthetic lighting. Electric conduits can be placed inside the box, either cast into the
concrete itself or attached to the underside of the top slab with utility hangers. Other utilities may also
be installed inside the box girders. This can be an advantageous approach to crossing a body of water
for a utility company vs. installing utility poles to cross overhead or tunneling underneath the body of
water. When incorporating utilities into the bridge design, loading and attachment to the inside of the
box must be considered, in addition to the pipe material, curvature of the pipe as it follows the geometry
of the bridge, potential high voltage (heat), and installation of fiber telecommunication lines. When
determining the feasibility of carrying a utility inside a bridge, the bridge engineer must determine what
might happen if the utility fails, such as the rupture of a high-pressure water line. In this case, the bridge
engineer must address how this water can be removed quickly and safely. The following should be required
if utilities are installed within the box girder: regular inspection of the utility pipelines and appurtenances,
installation of devices that will alert the appropriate utility company of leaks or other failures, and
establishment of emergency response plans. Installing utilities inside a bridge requires a great deal of
communication with the utility companies and their engineers, and the design of the bridge must
accommodate these utilities. Concealing these utilities rather than attaching them to the outside of the
structure or having them cross overhead adjacent to the structure will greatly enhance the visual aesthetics.

29.7.4 Aesthetic Lighting

Lighting can set a bridge apart from other structures in a city’s skyline by creating a unique nighttime
signature. Lighting can greatly enhance the beauty of a bridge and improve vehicular safety. A good
example of aesthetic lighting is the Chesapeake and Delaware Canal Bridge near St. Georges, Delaware
(Figure 29.34). Subtle lighting on the pylons and cable stays illuminates the bridge shapes, making the
pylons quite distinct at night. Blue uplighting on the angularly shaped pylons of the Leonard P. Zakim
Bunker Hill Bridge in Boston, Massachusetts, enhances the beauty of this structure and highlights the
various planes of the cable stays at night. Property values near the bridge have increased since construction
was completed, and the skyline is enhanced by this signature bridge. Decorative roadway lighting fixtures
can also be used to enhance the experience of pedestrians and passengers using a bridge; for example,
poles on the Broadway Bridge in Daytona Beach, Florida, display banners promoting city events.
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29.7.5 Landscaping

When a bridge is designed with minimal disturbance to its surroundings, the natural landscape is
preserved. When a structure is constructed in an area without landscaping, adding green spaces can
greatly enhance the areas surrounding the bridge. Landscaping and a gazebo fill the spaces beneath the
17th Street Bridge in Ft. Lauderdale, Florida. These new spaces invite the public to the riverfront and
provide a connection among the surrounding venues. Consideration of the landscape and creating greater
green space is important to sustainable design.

29.7.6 Innovative Technologies

New technologies have arisen out of the desire for economy, aesthetics, and efficiency. An example is the
Veterans’ Glass City Skyway Bridge in Toledo, Ohio, where the community wanted to showcase their glass
industry heritage. This state-of-the-art, cable-stayed bridge has a single, slender pylon, the top portion of
which features four sides of glass. To achieve the desired slender pylon shape and to simplify the construction
and maintenance of the cable-stay system, a new cradle system was developed that allows the cable stays to
pass continuously through the top of the pylon, eliminating the need for anchorages (Figure 29.35). This
system reduced the size of the pylon, resulting in lower costs and an ability to accommodate the glass
aesthetic feature. The cradle system also facilitates inspection and maintenance by permitting removal and
replacement of the strands to monitor their condition throughout the life of the bridge. This new develop-
ment resulted in a low-maintenance, efficient solution while addressing the community’s aesthetic desires.

29.7.7 Artistic Details

The artistic expressions in a bridge can celebrate its sense of place. Broadway Bridge in Daytona Beach,
Florida (Figure 29.36), conveys the theme of “Timeless Ecology” throughout the project, but perhaps the
most enjoyed element of the design is a permanent art gallery on display along the bridge sidewalks.

FIGURE 29.34 The Chesapeake and Delaware Canal Bridge has aesthetic lighting suitable to its less populated
location.
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Both sidewalks showcase 18 precast concrete panels containing glass mosaic tile murals of various species
indigenous to the Atlantic coast. The murals may be seen by pedestrians and motorists using the bridge.
The back of the panels, as seen from the water, contain identical cast relief shells on a sea blue background
of glass mosaic tile. The connection of finer details can create the uniformity of artistic expression of the
form of the bridge and the message the bridge conveys.

29.8 Summary

Bridges are both structure and symbol. Their functionality serves the public good by connecting people
and places to enhance the quality of life. As important infrastructures on the landscape, they should
merge sustainable design and aesthetic beauty. Proper alignment, geometry, span arrangements, super-
structure, and substructure shapes and the application of aesthetic design principles must be considered
from the viewpoint of both good design and efficient construction. The future of modern concrete bridges
recognizes the inherent qualities of redundancy and the advanced knowledge that can be gained from
“smart bridge” technology. Sensors and high-tech monitoring devices can smartly guide future oppor-
tunities to streamline the final designs of bridges. Advanced concrete materials with improved strengths,

FIGURE 29.35 The new cradle system simplifies design and long-term maintenance while allowing for greater
flexibility in pylon shape (shown is a cradle pipe that runs through the pylon).

FIGURE 29.36 Broadway Bridge in Daytona Beach provides pedestrians with an art gallery of glass tile mosaics
along the walkways.
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density, and placement flexibility are being used today to the benefit of functional, yet sculptural bridges.
The St. Anthony Falls Bridge (I-35W) in Minneapolis, Minnesota, utilizes long, variable-depth, concrete
box girder prestressed spans (504 ft over the Mississippi River), as well as sculptural curved pier shapes
(70 ft tall), an open greenscape, lighting, and aesthetic features that highlight a modern concrete bridge
focused on simple elegance (Figure 29.37 and Figure 29.38). Future bridges will blend shapes and
maximize the repetition of form for redundancy of strength and efficiency of construction. Designers of
concrete bridges should remain ever mindful of their responsibility to current and future generations to
create bridges that celebrate the technology of the time and the community’s sense of place.

FIGURE 29.37 A functional sculptural bridge (I-35W, St. Anthony Falls Bridge in Minnesota) reflects a series of
modern arch forms softly set in the context of the site to maximize openness, light, green space, and a focus on the river.

FIGURE 29.38 The pier shape creates a reflection of curved forms with continuous movement into the bridge
superstructure (I-35W, St. Anthony Falls Bridge in Minnesota). Two main piers feature observation platforms along
the edge of the river. The appearance underneath creates a visually clean and quiet space.
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“Reflections”—precast, high-strength polymer concrete artwork by the Civil Engineering Class of 1982 with Profs.
R.H. Karol and E.G. Nawy, Rutgers University. Each slice was cast separately; the slices were assembled and epoxied
together to form the thinking lady statue. (Photograph courtesy of Edward G. Nawy.)

© 2008 by Taylor & Francis Group, LLC


	Table of Contents
	Chapter 29: Aesthetics in the Construction and Design of Long-Span Prestressed Concrete Bridges
	29.1 Aesthetics in Concrete Bridges
	29.1.1 Introduction
	29.1.2 Bridge Aesthetics
	29.1.3 Signature Design
	29.1.4 Definition of Design Principles

	29.2 Conceptual Design
	29.2.1 Alignment
	29.2.2 Span Length
	29.2.3 Structural Depth
	29.2.4 Span-to-Depth Ratio

	29.3 Environmental Sensitivity
	29.3.1 Protecting the Natural Environment
	29.3.2 Context-Sensitive Design

	29.4 Construction Methods
	29.4.1 Span-by-Span
	29.4.2 Cable-Stayed Bridges
	29.4.3 Urban Environments

	29.5 Concrete Bridge Shapes for Construction
	29.5.1 Superstructure Shape
	29.5.2 Pier Shape
	29.5.3 Underside Appearance
	29.5.4 Creating Shadows

	29.6 Concrete Aesthetic Features
	29.6.1 Introduction to Color and Texture
	29.6.2 Overall Bridge Color and Texture
	29.6.3 Opportunities for Aesthetic Treatments
	29.6.4 Use of Native Materials

	29.7 Design Details
	29.7.1 Concrete Barriers/New Vistas
	29.7.2 Drainage
	29.7.3 Utilities
	29.7.4 Aesthetic Lighting
	29.7.5 Landscaping
	29.7.6 Innovative Technologies
	29.7.7 Artistic Details

	29.8 Summary




