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CASE STUDIES

The 25 mile-long (40.2 km) Wekiva Parkway 
improves central Florida mobility, while also helping 
to protect wildlife and other natural resources in the 
Wekiva River Basin. The Parkway has been a joint effort 
from the Central Florida Expressway Authority, the 
Florida Department of Transportation (FDOT), and 
Florida’s Turnpike Enterprise. For nearly three decades, 
transportation planners evaluated how to complete the 
unfinished northwest quadrant of the Central Florida 
Beltway around Orlando while protecting the Wekiva 
River, a nationally recognized “Wild and Scenic River,” 
and “Outstanding Florida Water.” Many rare and threat-
ened species flourish in this region including the Florida 
black bear, and several natural freshwater springs source 
from the Florida aquifer. 

As Central Florida continued to experience popula-
tion growth and increased tourism, pressure mounted 
to finish the parkway. In the early 2000s, to move this 
project forward, Florida’s governor appointed a task 
force. Afterward, a coordinating committee assembled 
members of elected officials, permitting agencies, 

SPANNING THE WEKIVA RIVER  
WITH CAST-IN-PLACE, BALANCED 
CANTILEVER POST-TENSIONING 

agricultural interests, land holders, business owners, 
environmental advocates, and others. 

The outcome of this collaboration became the 
cornerstone of the Wekiva River and Protection Act. 
This act was signed into law by the governor in 2004 and 
presented the legal avenue to finish the beltway while 
protecting the natural resources surrounding the river. 

The Wekiva Parkway was segmented for construction 
into eight different projects. Some of the projects were 
traditional design, bid, and build, while others used alter-
native design/build contracts. One significant challenge 
to completing the parkway through the Wekiva River 
Basin required the three river-crossing bridges to span 
the Wekiva River. 

The Wekiva Parkway is the first all-electronic tolled 
facility in Central Florida. In addition to the bi-direc-
tional tolled lanes, non-tolled roadway improvements 
were included to enhance State Road 46 for local traffic. 
Other additions in the project included the construction 
of a pedestrian multi-use trail, bicycle facilities, land-
scaping, and improvements to state park access. The river 
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section boasts 18 new bridges with over 25,000 linear ft 
(7,620  m) of new bridge deck. To create grade separa-
tion for the new State Road 429 tolled Parkway, nearly 
2  million  yd3 (15.3  million m3) of embankment were 
placed along this 6.1 mile (9.8 km) corridor. Three of 
the new bridges constructed over the Wekiva River 
used a complex construction method. These bridges 
were designed and constructed as cast-in-place concrete 
segmental box bridges and were erected using balance-
cantilever method. 

Following are details of the Wekiva River Bridges’ 
structural elements.

FOUNDATION
The soil type at the river consists of sandy soils but 

also layers of compacted crushed shell and fragmented 
rock. These dense soil layers provided a challenge for the 
contractor to drive the 24 in. (61 cm) square prestressed 
concrete piles for the bridges’ foundations. To achieve 
the minimum tip elevation required in the contract docu-
ments, the contractor used a vertical 30 in. (76 cm) auger 
to drill through the dense soil layers. 

A cluster of 42 piles comprised the foundational 
element for the main piers, which were approximately 
10 ft (3 m) outside of the banks of the river, as shown in 
Fig. 1. On each pier adjacent to the river, the contractor 
performed non-destructive pile integrity tests (PIT) 
to ensure that the piles met the necessary end-bearing 
capacity. According to Pile Dynamic Industries: 

The PIT performs wave equation-based non-destructive 
foundation investigations known as Low Strain Impact 
Integrity Tests or Low Strain Dynamic Tests. These 
tests may be performed by the Pulse (or Sonic) Echo 
or Transient Response Methods. With the PIT, any 
form of the test is performed fast, potentially making it 
possible to test every pile on a job site. 
The contractor drove piles simultaneously on both 

sides of the river to meet schedule durations and time-
lines. A total of almost 2,000 concrete piles were driven 
on this portion of the parkway.

SUBSTRUCTURE
The main span bridge foundation unit was cast-in-

place concrete with grade 60 ksi (414 MPa) reinforcing 
steel, as shown in Fig. 2.

Another interesting fact regarding the substruc-
ture is that each unit was identified as mass concrete. 
The American Concrete Institute (ACI) defines mass 
concrete as: 

Any volume of structural concrete in which a combi-
nation of dimensions of the member being cast, the 
boundary conditions, the characteristics of the concrete 
mixture, and the ambient conditions can lead to unde-
sirable thermal stresses, cracking, deleterious chemical 
reactions, or reduction in the long-term strength as a 
result of elevated concrete temperature due to heat of 
hydration. 
Due to this designation, thermal couplers were 

embedded in the center of each structure, 3 in. (8 cm) 
from the side and 3 in. (8 cm) from the top. After the 
concrete was placed, the other end of the sensors was 

Fig. 1—24 in. (61 cm) square pile cluster

Fig. 2—Pier footing foundation
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plugged into a control unit, which allowed the tempera-
tures at these locations to be displayed wirelessly in real 
time. The formwork and curing blankets were not allowed 
to be removed until the internal core temperature was 
descending and the differential between the edge of 
the form temperature and the core temperature was 
descending as well. The concrete for the substructure was 
designed to have a lower cement content to maintain the 
design strength of 4,500 psi (31 MPa) without producing 
excess temperatures, and columns were cast-in-place 
concrete with steel reinforcement. The columns were 
designed with a form rustication that mimicked “inter-
twining tree trunks.” This pattern, as shown in Fig.  3, 
was chosen during numerous design charette meetings 
with local residents and community stakeholders. The 

reinforcing steel on the interior of the column reflected 
this design detail. 

SUPERSTRUCTURE
The river bridges were approximately 2,000 ft (610 m) 

long and 60 ft (18 m) above the river at the center. The 
bridge-approach superstructure was conventional in the 
use of precast concrete 78 in. (198 cm) Florida I-beams 
and concrete bridge deck. The main span of 360  ft 
(110 m) and each back span of 260 ft (79 m) were cast-
in-place concrete segmental boxes. Although this type 
of balanced cantilever segmental construction has been 
used for over 50 years in the United States, it was only 
the fourth time the State of Florida used this complex 
construction method. 

The first stage in construction for this structure type 
is the assembly of the pier table false work, as shown in 
Fig. 4. 

This provides the floor support for the pier table, 
which will be cast in three separate concrete placements. 
Although the pier table sits atop the pier, it is offset by 8 ft 
(2 m) in one direction. This reduced the out-of-balance 
load distribution associated with balance cantilever 
construction. Each traveler is mounted on either end 
of the pier table. The completed pier table, as shown 
in Fig. 5, provided the base for the form travelers to be 

Fig. 3—Wekiva River Bridge columns

Fig. 4—Pier table false work

Fig. 5—Completed pier table



CASE STUDIES

PTI JOURNAL | Issue 1 2025   43

assembled and anchored. The use of two sets for form 
travelers enabled the contractor to erect segments at four 
separate headings simultaneously. The form traveler is a 
unique and highly specialized piece of equipment, shown 
in Fig. 6 and 7.

The travelers on this project were designed specifi-
cally for the width and geometry of these bridges. This 
traveler supported the weight of concrete and steel rein-
forcement, had work platforms for the construction crew, 
and was a self-launching front girder. This essentially 
allowed 16 in. (41 cm) of the bridge deck to be constructed 
alternating casting at either end of the cantilever. The 
formwork supports on the traveler allow for vertical and 
horizontal adjustments to construct the bridge according 
to the design drawings. This process of adjustment is 
referred to as geometry control survey. This type of survey 
control considers the modeled dead-load deflection, as 
well as the movement based on rotation as the segments 
are cast farther and farther out from the centerline of the 
pier. The geometry control was surveyed each morning 
before sunrise and checked by independent verification. 
After the concrete was placed for each segment, alter-
nating up-station then down-station, the as-cast survey 
was performed. This information was entered into the 
geometry control program and set-up values were then 
generated for the next segment. During this process, the 
Design Engineer of Record (EOR) reviewed the as-cast 
survey and set up elevations and off-sets. After each 16 in. 
(41 cm) segment was cast, high-tensile strength strands 
were stressed to provide compression in both the trans-
verse and longitudinal directions. The stressing involved 
pushing a bundle of strands through ducts that were 
placed in the concrete and then stressed using a hydraulic 

jack that “bites” into the strand and stretches it to a prede-
termined force. The average 900 ksi (6 MPa) force in the 
bundled strand, commonly referred to as “tendon,” was 
converted to a gauge pressure using a calibration chart. 
The chart equated the force in the plans with the pressure 
on the gauge mounted to the jack. It was of paramount 
importance that the jacks and gauges were calibrated 
every six months and that the gauges were protected from 
any damage. 

A total of 43 segments were cast in each of the three 
river bridges. The segments had a constant width of 59 ft 
8 in. (18.2 m) and varied in height from 9 to 17 ft (3 to 
5 m). This variation in height provided the view of a 
gradual arch in each of the segmental spans. The process 
of launching the traveler, placing reinforcing steel, 
correcting the alignment, placing concrete, and stressing 
the post-tensioning strand is referred to as the “casting 
cycle.” Many factors can impact the casting cycle, such 
as weather, staffing, repairs, or even a pandemic. Often, a 
high early-strength concrete will be used to shorten the 
time duration between casting and stressing the post-
tensioning strand. This type of concrete contains a higher 
cement content to achieve a higher compressive strength. 
For instance, 6,500 psi (45 MPa) concrete was speci-
fied by the EOR; however, the contractor elected to use 
8,500 psi (59 MPa) to achieve faster early strength. To 
ensure the workability of this increased cement content, 
this mix used admixtures. A high-range water reducer 
(HRWR) that increased the strength of the concrete 
provided increased workability without adding more 
water. A Type B retardant that slowed the initial set of 
the concrete allowed for additional workability. The effi-
cient production and delivery of concrete was extremely 

Fig. 7—Form traveler photoFig. 6—Form traveler schematic
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critical for this project. The contractor used several 
different producers and four area plants to produce the 
80,000 yd3 (61,164 m3) of concrete used in all 18 bridges 
along this 6.1 mile (9.8 km) stretch of the parkway.

The deciding factor in choosing the cast-in-place 
concrete segmental structure type was the strict require-
ment that the 360 ft (110 m) main span of these bridges 
must clear the Wekiva River without any impacts. In 
addition, no construction equipment, such as barges or 
temporary structures, was allowed beyond the river-
banks, as shown in Fig. 8.

Use of technology was extremely important on the 
Wekiva Section 6 Project. The Design/Build team gener-
ated KMZ data files that were installed on Google Earth. 
Having this app installed on a phone and/or tablet gave 
the field staff the ability to turn layers on or off, much 

like AutoCAD. This was benefi-
cial for locating the right-of-way 
boundaries, observing areas of 
limited clearing, and identifying 
protected wetlands. A DJI Inspire 
2 aerial drone was f lown by a 
licensed drone pilot. This drone 
took high-resolution photos 
and recorded video in true high 
definition. Employing the drone 
photos and video capabilities, 
various construction activities 
and ongoing progress were effec-
tively shared with the owner, 
agency stakeholders, and local 
residents. One-man GPS rovers 
were also used to verify proper 
locations for road and bridge 

elements. New FDOT specifications for post-tensioned 
bridges required a form traveler load test. The drone was 
used in recording the form traveler load test. The main 
longitudinal A-frame supports of the form traveler were 
loaded at 1.25-times the weight of the heaviest segment. 
This load test was performed on the first pier table 
constructed approximately 50 ft (15 m) above ground 
level. The drone allowed video recording to take place 
from a safe distance. The link to the video on YouTube.
com is posted in the reference section. The traveler 
frame passed the load test passed did not experience any 
inelastic deformation shown in Fig. 9.

The new FDOT specifications (2017) for post-
tensioning also required the continuity tendons to be 
fully replaceable. To meet this requirement, the strands 
used a corrosion-protection material that was flexible. 
Previously, PT tendons were protected from corrosion by 
encasing them in a duct and having the duct pumped full 
of cementitious grout. 

On several older bridges, these critical tendons 
corroded and experienced a loss of force. Replacement 
of these tendons is costly and time-consuming. For this 
reason, the FDOT specifications required a flexible filler 
to fill the duct and protect the steel strands in the bottom 
slab tendons.

FLEXIBLE FILLER
Several flexible materials have been used in the past 

to provide PT corrosion protection. These products 
include grease, silicone, and different types of wax; 
FDOT specifically requires a micro-crystalline wax. 

Fig. 8—Spanning the Wekiva River

Fig. 9—Form traveler load test
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This section of the Wekiva Parkway Project was one 
of the first in the State of Florida to use the product. 
The wax is heated to 215 to 240°F (102 to 116°C) and 
injected into the specific duct that is encasing the steel 
strands. The operation of injecting heated wax into the 
duct required the use of preheated 500 gallon (1,893 L) 
totes, an injection pump, a flowmeter gauge, a pres-
sure gauge, a vacuum pump, and burn-resistant safety 
gear for the workers. When the wax is heated, it has a 
viscosity slightly higher than water. When the wax is at 
room temperature, it has a consistency of peanut butter, 
unlike a paraffin wax. Before its use in the bridge, 
the contractor constructed a full-scale mock-up and 
injected the wax using the flexible filler. The FDOT’s 
requirement stated that the same materials, equipment, 
and personnel had to perform the mock-up success-
fully before it could be used in production. Once the 
200 ft (61 m) variable height mock-up was completely 
filled, FDOT representatives visited the project site. An 
autopsy of the mock-up tendon was performed cutting 
the duct in multiple sections to confirm they were full 
of wax and the strand had been completely coated. The 
mock-up was successful, therefore filling of the conti-
nuity tendons began on schedule with the segmental 
casting cycle.

ENVIRONMENTAL CONCERNS
The parkway provided environmental protections at 

an unprecedented level not typically achieved in conjunc-
tion with developing a Florida roadway. Examples of 
these achievements include the following: 
• The agencies’ purchase of approximately 3,400 acres

(1,376 ha) of land for conservation along the parkway
corridor.

• The construction of almost 1.5 miles (2.4 m) of wild-
life crossing bridges within the Wekiva River project
limits.

• The limited clearing and isolation of the Wekiva
River during the construction to protect the natural
river basin environment.

CONCLUSION
The construction of the Wekiva Parkway was an inte-

gral part of the beltway around the city of Orlando. This 
section was technically challenging, constructing three 
cast-in-place balanced cantilever segmental bridges 
across the Wekiva River. Using advanced technologies 
and materials, such as micro-crystalline wax, added 
to the project’s durability. The staunch environmental 
requirements of the Wekiva River Basin added crucial 
protections and long-lasting safeguards to meet these 
challenging measures. A tireless commitment from 
hundreds of professionals over several decades made 
this project a success. This limited-access Wekiva 
parkway provides a beautiful and vital expressway 
around Central Florida’s downtown Orlando and the 
surrounding areas.
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