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Using the latestAccelerated Bridge Construction (AB@actices, a 39.5million project isunder
construction to connect the north and south sides of the highway near the old Dallas Cowboy stadium,
the State Highway 114 Irving Signature BridGee project consists of five bridges that will combine to
appear as one structure.

The bridgeconsiss of ramps for cars to gain accessand fromSH 114pedestrian walkwaysn both
sidescovered by canopiegndseating areasvith planters for decorative vegetatioitn addition, a large

steel truss will be hung above the bridge, supported by py@mscables that will connedhe trussto

the canopiesand pylons¢ KS LIN2 2SO0 Qa 3JI2Ff A& (2 LINRPGARS al ¥S$
connect a 78cre development site to a new Dallas Area Rapid Transit (DART) rail station.

Thetwo pedestrian brigeswere originally designed as cast-place (P) posttensionedcontinuousbox

girders The AB@mplementationis based on the usage of prefabrication techniques in conjunction with
SPMT Gantry transporters aad adjacent laydown yardrhistechnique significantly redusghe closure

of the main and HOV lanes on thigjor Dallas thoroughfargom four (4) continuous months to just two

(2) weekendsight-time to install the four postensioned precast segments weight around 700 Ton each.

The prefabrication alternative eliminatethe need of falsework over SH4 providing safer construction

and traffic operationsThisimplementationhas redued2 ¥ G KS dzyAGa4Q ¢SA3IKG o8& |
subsequent reduction of materials, volumes, and ditaes translating to a reductionin construction

COsE.

In addition, DECOIds EOR of the projeattilized Bridge Information ModelingBrIM) techniques
combining Autodesk Rew&tand Midas Civ® to analyze, design, and develop the construction documents.
Due to this implementatiorthe final prefabrication alternativevasevaluated in four (4) weeks including
the production of shop drawings.
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Other bridge design innovativéeaturesthat were introduced to the project are:
Structuralcontinuity

Asa condition for the alternative to be considerede original aesthetics concept of the projeeduld
have tobe preserved on th@roposeddesign To meetthis requirement,the external dimensions and
continuity of the two spansf box girders must be kepflTo attainthese design constraits, two
prefabricated sectionare used for eacbridge Two design aspects weiiatroduced

Thetotal posttensionedforce was appliedn two stages The firstpost tensioned stagevercomes self
weight of the simple suppded units duringprefabrication, erectionand transportation until final
position as simple supported span uisiichievedThe second post tensioned stage introdscentinuity
to the two-spans prefabricatedinit, creating a continuous unito overcomethe additional super
imposed andinal servicdive loads

Temporary shoring was designed and installed in addition to tReuds Pier 2. This allowed proper
support of the two prefabricated units once set in place and prior to the continpdst tension
application. The prefabricated units worked as simply supported beams while the continuity is introduced
allowing for no traffic interruption on the manage lanes underneath.

Geometric controls

With all surrounding structures alreadhyilt, the prefabricated units are installed in a very tight
footprint. Precision was of the essence to ensure success. In some cases, the available space was less
than an inch.

Several analytical structural models were developed to predict deformatiodslafiections of the units

at every stage throughout the entire procesShese models considereall time and temperature
dependent effects on the unithe units were not symmetrical and located on a vertical curve alignment
with normal crown and in skevdebents Multiple correctionsn the prefabrication laydown yardeeded

to be performed in order to attaithe final geometry within tolerances

Special care wasxercisedo develop a survey control procedure to follow during the transportation and
setting of the unitsin their final position The procedure ensureithe structural integrity of the uniby
controlling deflections and rotations compared with given limits.

Finally, another survey control system was implemented for camber control during tloevifud
construction phases after the final set of the units where accomplisidpplication of the second stage
post tension and the subsequent application of sujpeposed dead loads.

The successful construction of this TxDOT/City of Irving projeag tisis(ABC) innovative bridge design
approach under BIM technology is 100% complete.
CREDITS:
Owner: TxDOT/ City of Irving
Contractor: Webber LLC, Dallas TX
ABC Alternative Designer/EOR: DECON LLC, Houston TX
Transportation: Mammoet USA
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